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PREFACE. 


X  HE  Society  has  not  had  the  misfortune  of 
losing,  by  death,  in  the  course  of  the  last  year 
any  of  the  superior  Officers  or  Members  particu- 
larly entitled  to  the  gratitude  of  the  Institution. 
An  opportunity  has  hence  arisen,  of  which  the 
Society  has  gladly  availed  itself,  of  prdixing  to  this 
Volume  the  Portrait  of  Qu^  President,  his  Roy^l 
Highness  the  Duke  of  Sussex,  in  testimony  of  re- 
spect from  the  Members  ^t  la^.  The  accuracy 
and  happiness  of  the  likeness  no  one^  probably,  will 
call  ip  question,  and  the  style  of  the  execution  is 
such  as  mght  naturally  be  expected  from  the  well- 
known  taints  of  the  artist  employed* 

The  iHresent  Volume  contains^  as  usual,  those 
Communications  on  account  of  which  the  Society 
has,  during  the  last  Session,  bestowed  their  honorary 
and  pecuniary  Rewards.  To  this  listi  however, 
must  be  added,  in  oi^er  to  complete  the  entire 
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number  of  medals  conferred,  those  which  have  been 
voted  for  proficiency  in  the  Arts  of  Design  and  ,of 
Engraving,  and  in  other  branches  of  Fine  Art,  which 
neither  require  nor  admit  of  verbal  description,  and 
are,  therefore,  only  recorded  in  the  general  list  of 
rewards  bestowed. 

The  object  of  the  Society  in  the  early  and  en- 
lightened liberality  with  which  they  fostered  the 
most  important  of  the  practical  arts.  Agriculture, 
has,  for  the  most  part,  been  accomplished.  By  the 
Premiums  offered,  tiild  the  Rewards  bestowed  from 
the  very  commencement  of  the  Society,  the  land-- 
holders,  aiid  others  engaged  in  agricultural  pur- 
suits, have  acquired  not  only  a  list  of  desiderata, 
but  also  those  improved  methods  of  practice  which 
have  successively  received  the  approbation  of  the 
Society.  Nor  is  ir unjust  to  suppose  that  the  un- 
exampled rapidity  with  which  the  art  of  cultivation 
has  advanced  to  its  present  state,  is  in  no  small  de- 
gree owing  to  the  protection  originally  conferred 
by  thi»  Institution.  But  though  we  are  well  con- 
tent that  the  loc^l  agricultural  Societies  of  late  esta- 
blished, should,  each  within  its  own  district, 
exercise  that  special  encouragement  which  it  is  not 
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possible  for  us  to  confer,  we  still,  however,  reaenre 
to  ourselves  and  exercise  with  peculiar  satisfaction, 
the  bestowal  of  honorary  Medals  on  those  gentle- 
men, who,  not  unmindful  of  the  benefits  derived 
by  themselves  from  their  paternal  woods,  are 
desirous  of  transmitting  equal  obligations  to  their 
posterity.  TheGrold  and  the  Silver  Medals  for  plant- 
ing Forest  Trees  have  each  been  claimed  during 
the  last  Session,  the  former  by  Dr.  Thackeray,  and 
the  latter  by  R.  Creyke,  Esq. ;  besides  which,  the 
Society  has  thought  proper,  in  consequence  of  the 
extent  and  success  of  the  plantations  made  on  part 
of  Windsor  Forest,  by  F.  Palmer,  JEUu}^  jto  present 
that  gentleman  with  their  Silver  Ceres  Medal.  Mr. 
Young's  method  of  cultivating  the  Poppy  in  the 
neighbourhood  of  Edinburgh,  and  of  obtaining 
opium  from  it  of  the  very  best  quality,  without  ex- 
posing the  juice  during  its  consolidation  to  the 
fickleness  of  our  climate,  will,  no  doubt,  be  re- 
garded as  a  communication  of  much  moment  in 
this  department.  Mr.  Beckway's  machine  for 
Weighing  and  Binding  Hay  the  Society  considers  as 
likely  to  be  of  great  advantage  to  the  grpwtrs  of 
this  commodity  for  the  supply  of  the  metropolis, 
by  enabling  them,  to  the  mutual  satisfiiction  of  both 
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buyjer  and  seller,  to  weighs  with  precision,  every 
trusd  before  it  is  l>ouad,  and  yet  to  accondplish 
more  wosk  than  can  t>e  got  through  in  the  usual  in- 
iKscwate  iiray  of  performing  it. 

la  the  class  of  Chemistry,  the  only  Reward 
oonferted  has  been  on  Mr.  Cook,  of  the  Royal 
CoU^e  of  Sutgeons,  for  the  di^al  success 
with  ^hich  he  has  been  able  to  preserve  Ana* 
tomical  Preparati(His  by  the  use  of  brine  alone; 
by  which,  not  only  the  heavy  expense  hitherto  in- 
curred in  spirit  of  wine  will  be  saved  to  the  profes- 
sional anatomist,  but  the  naturalist,  and  especially 
the  scientific  traveller  will  thus  be  enabled  to  retain 
many  interesting  specimens  which  their  magnitude 
alone  has  hitherto  precluded  from  the  attempt  to 
preserve. 

In  the  class  of  Polite  Arts,  it  will  be  found  from 
the  communications  of  Mr.  Hulmandell  and  Mr. 
Redman,  that  the  Sodety  has  not  neglected  the 
recent  art  of  Lithography,  by  which  identic 
copies  of  writing  and  drawing  may  be  obtained,  so 
as,  in  certain  cases,  to  supersede  the  employment 
of  the  printing-press  and  the  graver. 
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In  the  same  class  Mr.  Einsle's  Ivory  Paper  has  been 
Itb^raliy  rewarded,  as  <^enng  the  best  substitute 
for  real  ivory,  with  the  additional  advantages  of 
superior  size,  greater  cheapnesst»  freedom  from  oili^ 
ness,  and  permanence  of  colour. 

The  communications  in  the  class  of  Mechanics 
compose,  as  usual,  a  long  and  very  miscellaneous 
list,  varying  in  value,  though  in  no  instance,  we 
trust,  destitute  of  merit. 

Two  officers  in  the  Navy,  Lieiii»«  Rodger  and  Cook, 
have  jbieen  very  laudably  employing  themselves  in 
investigating  the  beat  methods  of  constructing  Rafts 
for  the  purpose  of  preserving  the  lives  of  seamen 
and  others,  in  the  event  of  their  ship  being  lost. 
The  means  proposed  by  each  are  simple  and  effec- 
tual, and  the  Society,  by  the  Rewards  which  they 
have  bestowed,  have  shown  how  highly  they  esteem 
hotk  the  objea  and  its  acoomplislunent. 

Mr.  Monk's  improvements  in  the  construction  of 
Gunpowder-mills,  and  Mr»  Phillips's  Coach-a^les 
whereby  the  danger  of  accidents  affecting  hfe  and 
limb  is  to  a  certain  d^ree  dbviated,  have  also  re* 
ceived  the  full  approbation  of  the  Society. 
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Mr.  Hardy^s  Inverted  Spring  Pendulum  for  ren- 
dering visible  almost  infinitely  small  quantities  of 
motion,  and  thus  ascertaining  the  stability  of  points 
of  suspension  for  delicate  pendulums,  has  obtained 
the  lesser  Gold  Medal.  Whether  we  employ  the 
seconds*  pendulum  as  the  modulus  of  an  universal 
system  of  weights  and  measures,  or  as  a  means  of 
indicating  the  latitude,  it  is  absolutely  necessary  to 
determine  its  length  with  the  most  rigorous  exact- 
ness ;  but  this  cannot  be  done  unless  the  center  of 
suspension  remains  absolutely  free  from  any  vibra- 
tory motion  impressed  on  it,  and  the  instrument  in- 
vented by  Mr.  Hardy  is  incomparably  the  best  of 
any  that  has  hitherto  been  devised  for  this 
purpose. 

The  very  compact  and  portable  Counting-machine 
invented  by  Mr.  Donkin  will  be  found  a  most  use- 
ful instrument  in  the  hands  of  the  civil  engineer,  for 
registering  repetitions  of  alternate  or  continuous 
motions,  such  as  the  strokes  of  a  piston,  or  the  re- 
volutions of  a  wheel.  And  the  Repeating  Alarum 
adapted  to  the  use  of  the  practical  astronomer  by 
Mr.  Taylor,  of  the  Royal  Observatory,  will  proba. 
bly  be  considered  as  not  among  the  least  important 
of  the  contents  of  the  present  Volume. 
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In  the  class  of  Colonies  and  Trade  the  sum  of 
Fifty  Guineas  has  been  bestowed  on  Mr.  Denovan, 
of  Leith,  for  his  success  in  curing  British  Herrings, 
so  as  to  bring  them  in  equal  competition  with  the 
best  Dutch  herrings  in  the  market  of  Hambui^. 
The  perseverance  with  which  this  gentleman  has 
struggled  successfully  through  a  multitude  of  un- 
toward events,  and  the  liberality  with  which  he  has 
communicated  his  most  successful  processes  to  those 
engaged  in  the  same  pursuits,  command  the  unqua- 
lified  approbation  of  the  Society. 

Such  are  the  principal  conununications  which 
the  Society  of  Arts  has  rewarded  during  the  last 
Session,  and  which  it  now  offers  to  the  acceptance 
of  that  Public  which  is  the  ultimate  judge  and 
effectual  encourager  of  all  institutions,  which,  in 
their  respective  departments,  are  intended  to  pro* 
mote  the  welfare  and  improvement  of  the  com- 
munity. 

The  Society  take  the  present  opportunity  of 
returning  their  Thanks  to  the  different  Public 
Bodies  and  Individuals  who  have  honoured  them 
with  Presents  during  the  Session,  the  particulars- 
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of  which  are  noticed  in  the  body  of  the  Volume. 
Without  presuming  to  direct  in  what  channels 
the  liberality  of  the  friends  to  this  Institution 
shall  flow,  it  maybe  stated,  that  such  contribu- 
tions as  may  put  the  Society  in  possession  of  a 
compleat  collection  of  all  the  Publications  of 
any  value  on  the  application  of  Mathematics  to 
practical  Mechanics,  will  be  especially  accept- 
able. 


The  Society  desire  it  to  he  clearly  understood^ 
that,  as  a  Body,  they  are  not  responsible  for 
any  Opinion  or  Representation  of  Facts  conr 
tained  in  the  following  Pages. 
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ERRATA  IN  VOLUME  XXXV. 
In  the  Deicrifium  of  Mr.  Dick's  Perspective  Instrument, 

Page   92,  line   4,  Jbr  distinct  ratio,  read  direct  ratio. 
7,  for  B  C,  read  B  E. 
lOfjor  ab^  AB,  bdf  B  D,  and  c  a,  C  A,  read 

ab,  ABfbcyBCfCdyCD,  and  d  a,  D  A. 
^yfor  \  or  unity,  read  1  or  unity. 
25,/or  2  :  1  :  :  1  :  5,  r^flw;?  2  :  1  :  :  1  :  -5. 
— —    d4,  —  ^9  Jbr  world,  read  would. 
— —    95,  —  \l9Jbr  objects,  read  digits. 

—  96,  —  20,yor  dividend  edge,  read  divided  edge. 

—  97,  —  ^ifoT  between  the  parallel,  read  between  the 

parallels. 

.; 99,  —  lastyJoT  r  F.  G  H,  read  E  F,  G  H. 

102,  —  \O9for  K  L  of  thts  picture,  read  K  L  the  picture. 

—  lOSf  —    ^9 Jbr  radical,  read  radia\. 

Wyfor  distance  on  C,  read  distance  on  O  P. 
.......  104.,  — .    \yJor  numbers,  r^a^  number. 

— —  105,  —  ^fjor  divide,  read  denote. 

—  107,  —    ^ijor  under  2,  read  under  Q. 

—  10,ybr  vernier,  read  verniers. 

—  Vlyjor  lines,  read  limbs. 

-^-—  108,  *—  16,ybr  square  top  L,  read  square  top  of  L. 

—  \SyJor  outer,  read  under. 

•— —  109,  —  5,  6,  lyjor  to  put  that  which  is  next  to  the  pic- 
ture and  is  numbered  1 1  either  upon  the  far- 
thest or  nearest  point  of  sight,  read  to  put 
that  numbered  11  either  upon  the  nearest 
point  of  the  plan,  or  a  little  on  the  side  of  it 
next  the  point  of  sight. 
And  in  the  note  to  the  table  page  106,  Jor  drawing  them  no 

alteration  to  them,  read  drawing  no  attention  to  thenu 
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Page     5,  line   Syfor  Bitting,  reed  setting. 

-—  10,—    27,/or  8|rf.  rea^f  8 J  tons. 

11,  —  23,ybr  3  read  5. 

12,—   S6,/or  293,  reflrf  592. 

17,  —     1,/or  14f,  refl^;?  13. 

By  for  ^Sy  read  B^Q. 
— ^    28,  /as*  line^Jbr  raising  the  handle,  read  pulling  the  cord. 

-  68,  line  ISyjbr  b  ;  fig.  1  plate  II,  read  6  fig.  1  plate  II. 
«— -«    69,  lAsi  line  but  oneyfor  bun^,  read  bung-hole. 

last  lineyfor  it,  read  the  bung. 
— —   70,  line  13, yor  lashing ;  fgy  read  lashing/;  g. 

96,  —  l,>r  pi.  VII,  reflrfpl.  VI. 

- —   97,  —  Uyfor  VI,  read  VII. 

26,^r  fig.  1 0,  read  figs.  1 0, 1 K 

-  112,  —  12,^r  it,  read  the  lever. 
.^—  119,  —  ^yfor  3,  13,  read  1,  4. 

31, ^r  brass,  read  brass  s  $• 
— .  120,  —    lyfor  ay  read  A. 
-—125,—   By  far  Xy  read  c. 

lyfor  in  figs.,  read  m  in  figs 

I2y  for  in  r,  trarf  in ;  r. 
..«..«  14.6,  —  22,^r  i  ej^  read  i  cj. 
155,  —  28,/or  N.  E.  read  N.  S. 

-  158,  —  15,J^r  e,  read  to. 
^— —  162,  —  ISy  for  c  Cy  read  e  e. 
_  167,  —  29y  for  xx,  read  xviii. 
171,  —  %for  xit,  read  xxvi. 
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ADVERTISIiM^NT  TO  THE  PUBLIC. 


JL  HE  chief  object  of  the  Society  is,  to  promote  the  Arts,  Maoufacturea,  and  Com* 
merce  of  this  KiDgdom,  by  giving  honorary  or  pecuniary  Rewards,  as  may  be  best 
adapted  to  the  case,  for  all  such  useful  Inventions,  Discoveries,  and  Improvementf 
(though  not  mentioned  in  these  Premiums)  as  tend  to  that  purpose;  and,  in 
pursuance  of  this  plan,  the  Society  have  already  expended  upwards  of  Eighty- 
five  Thousand  Pouuds^  advanced  by  voluntary  subscriptions  of  Membersi  and 
legacies  bequeathed. 

The  Register  of  Premiums  and  Bounties  which  they  have  given,  and  which  may 
be  seen  at  the  Society's  house  in  the  Adelphi,  will  dhow  the  very  great  advantages 
derived  by  the  Public  from  this  Insti^tution. 

The  meetings  of  the  Society  are  held  ^very  Wednesday,  fit  seven  o'clock  in  the 
eyeniog,  from  the  Brst  Wednesday  in  November  to  the  second  Wednesday  in  June. 
The  several  Committees  meet  on  other  evenings  in  the  week  during  the  session,  as 
particularly  mentioned  in  their  printed  book  of  Rules  and  Orders. 

In  order  still  farther  to  promote  the  laudable  Views  of  the  Society,  it  may  be 
necessary  to  explain  the  mode  by  which  members  are  elected. 

Each  member  has  the  privilege,  at  an  ordinary  meeting  of  the  Society,  or  by  letier 
to  the  Secretary,  to  propose  any  person  who  is  desirous  to  become  a  Member;  such 
proposal  to  contain  the  name,  full  addition,  and  place  of  abode,  of  the  proposed 
Member,  and  to  be  signed  by  three  members  of  the  Society. 

Peer^  of  the  Realm,  or  I/>rds  of  Parliament  are,  on  their  bong  proposed,  imme- 
diately balloted.for ;  the  names  of  other  pMsons  proposed  to  become  Members  are 
read  by  the  Secretary  to  the  Society,  and  are  then  ios^rted  in  lists  which  are  hung 
up  in  the  Society's  room ;  they  are  balloted  for  at  the  second  following  ordinary 
meeting.  In  both  cases,  if  two-thirds  of  the  members  then  voting,  ballot  in 
their  favour,  they  are  deemed  Perpetual  Members,  upon  payment  of  not  less  t^an 
Twenty  Guineas  in  one  sum,  or  Subscribing  Members  upon  payment  of  any  sum 
not  less  than  Two  Guineas  annually. 

All  Members  are  entitled  to  vote  and  assist  in  all  the  business  of  the  Socibtt 
and  of  the  several  Committees.  The  Members  have  also  the  privilege  of  recom- 
aaendingtwo  persons  as  vbitors  at  the  meetings  of  the  Society;  and,  by  addrtss- 
\s3A  a  note  to  the  housekeeper,  of  introducing  their  friends  on  any  week  day,  except 
\VWnesday,  between  the  hours  pf  ten  and  two,  to  examine  the  various  Models, 
Machines,  and  Pjoductions,  in  different  branches  of  Arts,  Manufactures  and 
Cominerce,  for  which  rewards  have  been  bestowed;  ^so  to  inspect  the  magni6cent 
series  of  Moral  and.Historical  Paintings,  executed  by  the  late  J.  Barry,  Esq.  which, 
with  Aonie  valuable  Busts,  Statues,  Portraits,  &c.  decorate  the  public  roon^  of  the 
Socie^. 

Members  have  the  use  of  the  Society's  Library,  which  is  valuable,  and  aunuajly 
iDcre^^Qg  by  Uus  purchase  ,aQd  donation  of  scientific  and  useful  books,  and  of  en* 
gravings.  The  Society  are  highly  sensible  of  the  great  importance  of  such  acqui* 
^tipn^^  QKid  are  happy  to  cecord  them,  with  the  names  of  the  donors,  in  the  Vo. 
Ipme  jEmnually  published  of  theSoc^Eir's  Tsansactions,  to  which  the  Members  art 
entitled. 

J^dies  Are.  elig&k^  as  Members  of  ;the  Society,  to  all  the  Privileges  thereof,  and 
alone  are  entitled  to  voteby  proxy  at  elections,  through  the  medium  of  any  gentle « 
van  if  bo  i^  a  iMefiAer,  4m  his  producing  a  written  authority  for  the  ^me- 

Ilie  iSogcEaar  desiie  it  to:t)e  clewly  understood,  that,  as  a  Body,  they  ace  j)«^ 
responsiUeiiorMQr  opinion  ^r  (representation  o^  faets  contained  in  their  Volumes^ 
Att4(t^^1iiifkflre^imiueit»ditP:guard  agaii»ti?npo8iUgas,  from  persons  adwerU^ng 
aatharag-ijatciite  ior  Anides^^ewacded  by  the  Society.  It  i«  ^  jitipulated  coi^Jf- 
tion,that  idl  Persons  jfho.rtteii|ePieimum9  or  Bou»lafla:fmffiSl»iBcSpfii)irY|^i 

as 


ir  General  ConHiiattg. 

relinquish  all  pretensions  to  a  Patent  for  Articles  so  rewarded,  and  shall  allow^them 
to  be  made  or  manufactured  by  any  Person  whatever. — The  Public  are  also 
cautioned  against  purchasing  Articles  sold  under  a  pretended  sanction  of  the 
Society's  Name. 

The  consideration  of  the  Claims  to  the  Premiums  offered  in  the  present  list, 
will  take  place  during  the  Session  of  the  Society,  commencing  on  Wednesday, 
the  5th  of  November  1819.  The  several  Candidates  and  Claimants,  to  whom 
the  Society  shall  adjudge  Premiums  or  Bounties,  are  to  attend  on  the  last 
Tuesday  in  May,  at  eleven  o'clock  in  the  forenoon  precisely,  to  receive  the 
same,  that  Day  bein^  appointed  by  the  Society  for  the  Distribution  of  their 
Rewards ;  and  before  that  time  no  Premium  or  Bounty  will  be  delivered,  except  to 
those  who  are  about  to  leave  the  Kingdom. 

In  cases  where  the  Society  may  think  fit  to  admit  excuses  for  not  attending  in 
person.  Deputies  may  be  substituted  to  receive  the  Rewards,  provided  such  Deputies 
are  either  Members  of  the  Society,  or  superior  Officers  thereof. 

Since  the  last  Distribution  of  Rewards,  Ikvo  Hundred  and  Five  New  Members 
have  been  elected. 

The  Society  have  lately  published,  the  36th  Volume  of  their  Transactions,  with  a 
Supplement  in  Royal  8vo,  containing  the  Report,  &c.  on  Preventing  Forgery  of 
Bank  Notes— to  these  all  Members  are  entitled ;  and  others  may  purchase  them 
from  the  Housekeeper,  price  10«.  6d,  boards,  for  the  Volume,  and  45.  the  Sup. 
plement.    Also  complete  Sets  of  their  Transactions,  or  any  single  Volume. 

An  Analytical  Index  of  the  FirH  Twenty-fve  Volumes  of  the  Transactions, 
to  the  termination  of  the  Session,  June,  1807,  price  2s.  6d. 

A  List  of  the  Machines  and  Models  in  the  Society's  Repository,  to  the  year 
1813,  inclusive. 

A  Catalogue  of  Books  in  the  Society's  Library,  is. 

A  Description  of  Mr.  Barry's  Paintings  in  the  Great  Room  of  the  Society. 


GENERAL  CONDITIONS. 

AS  the  great  object  of  the  Society  in  rewarding  individuals  is,  to  draw  forth  and 
give  currency  to  those  inventions  and  improvements  which  are  likely  to  benefit  the 
public  at  large.  Candidates  are  requested  to  observe,  that  if  the  means  by  which  the 
respective  objects  are  effected,  require  an  expense  or  trouble  too  great  for  general 
purposes,  the  Society  will  not  consider  itself  bound  to  give  the  offered  reward;  but 
though  it  thus  reserves  the  power  of  giving  in  all  cases,  such  part  only  of  any  pre- 
mium as  the  performance  sh&dlbe  adjudged  to  deserve,  or  *of  withholding  the  whole 
if  there  be  no  merit,  yet  the  Candidates  may  be  assured  the  Society  will  always 
judge  liberally  of  their  several  claims. 

All  Candidates  are  to  take  notice,  that  no  claim  for  a  premium  will  be  attended 
to,  unless  the  conditions  are  fiiUy  complied  with. 

The  models  of  all  machines,  which  obtain  premiums  or  bounties,  shall  be  the 
property  of  the  Society.— The  Premiums  are  designed  for  the  United  Kingdom, 
unless  expressly  mentioned  to  the  contrary. — The  claims  will  be  determined  as 
soon  as  possible  after  the  delivery  of  the  specimens.— It  is  expected  that  all  articles 
for  claims  or  bounties  be  sent  to  the  Society,  carriage  pud. 

No  person  shall  receive  any  premium,  bounty,  or  encouragement,  from  the 
SociETr,  'for  any  matter  for  which  he  has  obuuned  or  purposes  to  obtain,  a  patent^ 
or  for  whkh  he  has  obtained  any  premkim  or  reward  firomany  other  Society. 

A  Candidate  for  a  premium,  or  a  person  applying  for  a  bounty,  being  delected  m 
any  disingenuous  method  to  impose  <m  the  Society,  shall  forfeit  such  premiuin  or 
bounty;  and  be  deemed  incapable  of  obtaining  any  for  the  future* 


Generd  Conditions.  t 

No  member  of  this  Society  shall  be  a  Candidate  for,  or  entitled  to  receive,  any 
premium,  bounty,  or  reward  whatsoever,  except  the  honorary  medal  of  the  So- 
ciety. The  Candidates  are,  in  all  cases,  expected  to  furnish  a  particular  account 
of  the  subject  of  their  claims;  and  where  certificates  are  required  to  be  produced 
in  claim  of  premiums,  they  should  be  expressed,  as  nearly  as  possible,  in  the  words 
of  the  conditions  attached  to  the  respective  premiums,  and  be  signed  by  distin- 
terested  persons  who  have  a  positive  knowledge  of  the  facts  stated. 

Where  premiums  or  bounties  are  obtained  in  consequence  of  specimens  produced, 
the  Society  will  retain  such  part  of  those  specimens  as  they  may  judge  nece»* 
sary,  making  a  reasonable  allowance  for  the  same. 

No  Candidate,  not  a  member,  shall  be  present  at  any  meeting  of  the  Society  or 
Committees,  or  admitted  at  the  Society's  rooms,  after  they  have  delivered  in  their 
claims,  until  such  claims  are  adjudged,  unless  summoned  by  the  Committee* 

The  Society,  anxious  to  promote  the  Arts  of  their  country,  have  adopted  the 
resolution  of  forming  a  Collection  of  Prints,  to  be  open  for  public  inspection ;  and, 
liaving  arranged  those  already  in  their  possession,  invite  engravers  to  send  etched 
or  finished  proofs  of  their  plates ;  and  hope  that  amateurs,  collectors,  and  publishers 
of  works  of  art,  will  also  contribute  to  the  undertaking. 

Prints  of  Machines,  or  Maps,  will  also  come  within  this  arrangement. 

This  Society  farther  invite  the  communications  of  scientific  and  practical  men, 
upon  all  subjects  connected  with  the  views  of  this  Society,  although  their  experi- 
ments may  have  been  conducted  upon  a  smaller  scale  than  the  terms  required  by 
the  premiums;  as  such  communications  may  afibrd  ground  for  more  extensive 
application,  and  thus  materially  contribute  to  the  advantage  of  the  public. 

The  Library  of  the  Society,  which  has  already  become  very  valuable,  may  yet 
receive  considerable  additions  and  improvements  from  the  presents  of  members,  or 
other  persons  who  may  be  inclined  to  place  useful  books  or  valuable  manuscripts  la 
a  repository  at  once  permanent  and  conducive  ioihe  national  benefit. 

All  communications  are  to  be  made  by  letter,  addressed  to  Arthuk  Aikin,  Esq. 
the  Secretary,  at  the  Society  of  Auts,  &c.  Adelphi,  London. 

And  where  articles  are  sent  by  Sea  for  the  Society,  the  Bills  of  Lading  are  to  be 
addressed  to  the  care  of  Wjlliah  Vaughan,  £sq.  Mincing-lane,  London,  who  has 
undertaken  to  receive  them  for  the  Society. 

The  Winchester  bushel  is  the  measure  referred  to  for  grain ;  and,  as  the  acres  of 
different  districts  vary  in  extent,  it  is  necessary  to  observe,  that  the  Society  mean 
Statute  Acres  of  five  and  a  half-yards  to  the  rod  or  pole,  and  they  request  that  all 
communications  to  them  may  be  made  agreeably  thereto. 

The  Society  desire  that  the  Papers  on  different  subjects  sent  to  them  may  be 
full,  clear,  and  explicit,  fit  for  publication ;  and  that  descriptive  drawings  may  be 
sent,  with  the  Models  and  Machines  laid  before  the  Society. 

%♦  To  persons  inclined  to  leave  a«um  of  money  to  this  Society  by  Will,  the 
following  fbrm  is  offered  for  that  purpose. 

Item. — I  give  and  bequeath  to  A,B,  and  C.  D.  the  sum  of 

upon  condition  and  to  the  intent  that  they,  or  one  qfthemy  do  pay  the  same 
to  the  Collector,  for  the  time  being,  of  a  Society  in  London,  who  now  call 
themselves  the  Society  for  the  Encouragement  of  Arts,  Manufactures,  and 
Commerce ;  which  said  sum  of  I  will  and  desite  may  be  paid 

out  of  my  personal  estate^  and  applied  towards  the  carrying  on  the  laudable 
designs  of  the  Society.  • 

The  Society  take  this  opportunity  of  returning  their  thanks  to  the  several 
Societies  and  Individuals  who  have  favoured  them  with  Presents  ,for  their 
BepositoryandLibraiy.  Digit  zed  byVOUgie 
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PREMIUMS  IN  AGRICULTURE. 

THE  Candidates  for  planting  all  kinds  of  Trees  are  to  mention  the  nature  of  the 
Soil,  to  produce  Certificates  that  the  respective  Plantations  are  properly  fenced 
and  secured,  arid  particularly  to  state  the  condition  of  the  Plants  at  the  time 
of  sending  Such  Certificates.  Any  information  ivhich  the  Candidates  for  the 
following  Premiums  may  choose  to  communicate,  relative  to  the  methods 
made  use  of  in  forming  the  Plantations,  or  promoting  the  growth  of  the  several 
Trees,  or  any  other  observations  that  msiy  have  occurred  on  the  subject,  wUl 
be  thankfully  received. 

It  is  the  intention  of  the  Society  that  such  lands  only  as  are  not  calculatted  for 
the  purposes  of  husbandry,  should  be  employed  for  the  purposes  specified  in 
these  Advertisements  relative  to  Plantations* 


AC6SK(». 

1.  if  OR  having  set,  between  the  first  of 
October,  1^17,  and  the  first  of  April, 
1818,  the  greatest  quantity  of  land,  not 
less  than  ten  acres,  with  Acorns,  with 
or  witfaoiit  seeds,  cuttings,  or  plants  of 
other  trees,  at  the  Option  of  the  candi> 
date ;  and  for  effectually  fencing  and 
preserving  the  same,  in  order  to  raise 
timber;— Mc  Gold  Medal. 

2.  For  the  second  greatest  quantity  of 
Iktnd,  not  less  than  nve  acres,  set  agree- 
ably to  the  above  conditions  ;-^the  Silver 
Medal. 

Certificates  of  setting  agreeably  Id  the 
above  conditions^  and  that  there  are 
not  fewer  than  three  hundred  young 
Oaks  on  each  acre,  to  be  delivered  t& 
the  Society  on  or  before  the  first  Tues- 
day in  February,  1820. 

RAISING   OAKS. 

3.  To  the  person  who  shall  have  rais« 
ed,  since  the  "j^ear  1815,  the  greatest 
number  of  Oaks,  not  fewer  than  five 
thousand,  either  from  young  plants  or 
aoorns,  in  order  to  secure  a  succession 
of  oak  timber  in  this  kinerdom; — the 
Gold  Medal. 

4.  For  the  next  greatest  number,  not 
fewer  than  three  thousand:— < Ac  Silver 
Medal. 

Certificates  that  there  were  on  the  land 
at  least  the  number  of  young  Oak 
Trees  required,  in  a  thriving  condi- 
tion, two  years  after  the  planting, 
with  an  account  of  the  methods  pur- 
sued in  making  and  managing  the 
plantation,  to    be  producea  to   the 


Society  on  or  before  the  firit  Tncsday 
in  February,  1830. 

TJSE   BEST    METHOD    OF     BAISING 
OAKS. 

5.  To  the  person  who  shall  ascertain 
ia  the  best  manner  by  actual  experi- 
ments, the  comparative  merits  or  the 
different  modes  of  raising  Oaks  for  tim* 
her,  either  from  acorns  set  on  land  pro- 
perly dug  or  tilled,  from  acorns  set  by 
the  spade  or  dibble,  without  digging  or 
tillage,  either  on  a  smooth  surface,  or 
among  bushes,  fern,  or  other  cover ;  or 
from  ^oung  plants  previously  raised  in 
nurseries,  and  transplanted ;  regard  be- 
ins  had  to  the  expense,  growth,  and 
other  respective  advantages  of  the  se- 
veral methods ; — the  Gold  Medal. 

The  accounts  and  proper  certificates  that 
not  less  than  one  acre  has  been  cul- 
tivated in  each  mode,  to  be  produced 
to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1880. 

6.  For  having  planted  the  greatest 
number  of  the  English  Elm,  not  less 
than  eight  thousand,  between  the  24th 
of  June,  1817,  and  the  24th  of  June, 
1818,  and  for  having  effectually  fenced 
and  preserved  the  same,  in  order  to  raise 
timber ;— <A«  Gold  Medal. 

7.  For  the  seeond  greatest  number, 
not  less  thati  five  thousand  ;-j-M0  Silver 
Medal. 

Certificates  of  having  planted  agreeably 
to  the  above  conditions,  thM  1^ 
plants  were  in  a  healthy  and  thriving 


Premimi$  in  Jgrimdi^Kte. 


vit 


«Urt8  t«»  ^fars  at  least  sfter  makwg 
the  pUmlatioii,  and  ipecifyine  the  dit» 
tance  of  the  pkuts,  to  be  denvered  to 
^e  Society  on  or  before  the  first  Tues* 
day  in  April,  18f0. 

LARCH. 

8.  For  having  planted  out,  between 
Hie  34tb  of  June,  1816,  and  the  94th  of 
June,  1817^the  greatest  number  of  Larch 
Trees,  not  fewer  than  five  thousand,  and 
for  having  effectually  fenced  and  pre- 
served the  same,  in  order  to  raise  tim- 
ber i-^the  Gold  Medal. 

9.  For  the  next  greatest  number,  not 
fewer  than  three  fiousand: — theSUi^er 
Medal. 

Certificates  of  the  number  of  plants, 
that  they  were  in  a  healthy  and  thriv- 
ing state  two  years  at  least  after  they 
were  planted  out,  with  a  general  ac- 
count of  the  methods  used  in  making 
the  plantaUon,  to  be  delivered  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1880. 
2^.  B.  The  Larch  Trees  may  be  planted 
either  mixed   with  other  trees,  or  by 
themselves,  as  may  best  suit  the  conve- 
nience of  the  planter. 

ASH. 

10.  For  having  sown  or  set,  in  the 
year  1816,  the  greatest  quantity  of  land, 
not  less  than  six  adres,  with  Ash  for 
timber,  with  or  without  seeds,  cuttings, 
or  plants,  of  such  other  trees  as  are 
adapted  to  the  soil;-^Ae  Gold  Medal. 

11.  For  Ihe  next  greatest  quantity, 
DOC  less  than  foui  acres; — the  Silver 
Medal. 

Certificates  of  the  sowing  or  setting, 
agreeably  to  the  above  conditions, 
that  there  are  not  fewer  than  six  hun- 
dred Ash  Plants  on  each  acre,  in  a 
thriving  and  healthv  condition,  two 
years  at  least  after  the  sowing  or  set- 
ting, with  a  g[eneral  account  of  the 
methods  used  m  makine  the  planta- 
tion, to  be  delivered  to  tne  Society  on 
or  before  the  last  Tuesday  in  Febru* 
ary,  1890. 

FOEESX  TA££S. 

18.  To  the  person  who  shall  have  en- 
closed and  planted,  or  set,  the  greatest 
'  number  of  acres  (not  less  than  ten)  of 
land  that  is  incapable  of  being  ploughed, 
such  as.theboraers  of  rivers,  the  sides 
of  precipicesi  and  any  land  that  has  too 


manymdn,ortlniiB  flat  okulatiid  t* 
repay  the  expeoae  of  Ullage,  owing  t» 
the  surface  oeing  too  billy,  monnlaio- 
ous,  or  otherwise  unfit  ibr  Ulla|^  wilk 
liie  best  sorts  of  Forest  Trees,  damdv^ 
oak,  Spanish  chesnuts,  ash,  elm^  Wecb» 
alder,  willow,  larch,  spruce^  or  silver 
fir  (with  or  without  screens  of  Scotch  fir) 
adapted  to  the  soil,  and  intended  for 
timber  treecL  between  the  first  of  Oct 
1816,  and  the  first  of  April  1817;— lAe 
Gold  Medal. 

IS.  For  the  second  greatest  <|uantitj 
of  land ;  not  leas  than  seven  acres;-— 
the  Silver  MedaL 

A  particular  account  of  the  methods 
used  in  makmg  and  manafpns  the 
plantations,  the  nature  of  the  seu,  the 
probable   number   of  each  sort    of 
pUnts,  tofether  with  proper  certifi- 
cates that  they  were  in  a  healthy  and 
thriving  state  two  years  at  least  after 
making  the  plantations,  to  be  deli- 
vered to  the  Society  on  or  before  ihm 
second  Tuesday  in  February,  18^. 
JV:  B.  With  the  above  Forest  Trees, 
the  seeds,  cuttings,  or  plants,  of  such 
other  trees  as  are  adapted  to  the  soil, 
and  proper  for  underwood,  may  or  maj 
not  be  intermixed. 

NORWAY  FIB  SEEDLINGS* 

14.  To  the  person  who  shall  have 
planted  in  the  united  kingdom,  during 
the  year  1817,  the  greatest  number,  not 
less  than  two  thousand,  of  red  wood 
and  white  wood  Norway  Fir  Seedlings, 
at  sufficient  distances  firom  each  other 
to  stand  for  timber  trees; — the  Gold 
Medal. 

Certificates  of  the  number  of  plants, 
that  they  were  in  a  thriving  state  two 
years  at  least  after  they  were  planted 
out,  with  a  general  account  of  the 
methods  used  m  makine  the  plantft- 
tion,  to  be  delivered  to  the  Soaetv  on 
or  before  the  first  Tuesday  in  Febru- 
ary, 1820. 

N.  B.  It  is  recommended  to  plant  the 
seedlings  of  about  three  or  four  vears 
growth,  and  in  a  moderately  gooa  soil, 
somewhat  sheltered;  the  wood  from 
the  district  of  Christiana  is  esteemed 
the  best  for  carpenters'  and  joiners'  use  : 
and  for  spars  and  upers  the  trees  near 
to  Long  Sound  are  most  valued. 

CHXSNUTS. 

15.  Tot  having  sown  or  set  between 
the  1st  of  October,  1817,  and  tiM  1st  of 


vm^ 
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April,  1818,  the  groatest  quantity  of 
land,  aot  less  than  six  acres,  with 
Spanish  Chesnuts,  with  or  without 
seeds,  cuttings,  or  plants  of  other  trees, 
adapted  to  such  soil,  at  the  option  of  the 
candidate;  and  for  eflfectually  fencing 
and  preserving  the  same,  in  order  to 
raise  timber ;— tAe  Gold  Medal. 

16.  For  the  second  greatest  quantity, 
not  less  than  four  acres;— f/ie  Silver 
Medal, 

Certificates  of  sowing  or  setting,  agree- 
ably to  the  above  conditions,  and  that 
there  are  not  fewer  than  three  hun- 
dred Chesnut  Plants  in  a  thriving 
state,  on  each  acre,  to  be  delivered  to 
the  Society  on  or  before  the  first  Tues* 
day  in  February,  1820. 

WALNUT   TREES. 

17.  For  having  planted  the  greatest 
number  of  Walnut  Trees,  not  less  than 
five  hundred,  between  the  24th  of  June, 
1817,  and  the  24th  of  June,  1818,  and 
for  having  effectually  fenced  and  pre- 
served the  same,  in  order  to  raise  tim- 
ber;—Mc  OoW  3fc<te/. 

18.  For  the  next  greatest  number,  not 
fewer  than  three  hundred;— ^Ae  Silver 
Medal. 

Certificates  of  havine  planted  agreeably 
to  the  above  conditions,  and  that  the 
plants  were  in  a  healthy  and  thriving 
state  two  years  at  least  after  making 
the  plantations,  and  specifying  the 
distance  of  the  plants  from  each 
other,  to  be  delivered  to  the  Society 
on  or  before  the  first  Tuesday  in  April, 
1820. 

WALNUTS. 

19.  To  the  person  who  shall  invent 
and  discover  to  the  Society  an  improved 
mode  of  propagating  the  superior  varie- 
ties of  Walnuts,  either  by  budding,  graft- 
ing, or  any  other  mode,  except  sowing ; 
^the  Gold  Medal. 

(Certificates  that  not  less  than  fifty  trees 
have  been  so  raised ;  with  a  full  ac- 
count of  the  method  practiced,  to 
be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  April, 
1820. 

SECURING   PLANTATIONS. 

^0.  To  the  person  who  shall  give  to 
the  Society  the  most  satisfactory  ac- 
count, founded  on  experience,  of  the 
most  efiectual  and  least  expensive,  me- 


thod of  securing  voune  plantations  of 
timber  trees  and  hedee  rows,  from 
hares  and  rabbits,  as  well  as  from  sheep 
and  cattle,  which  at  the  same  tigae 
shall  be  least  subject  to  the  depreda- 
tions of  wood-stealers;— tAe  Silver 
Medal. 

The  accounts,  and  certificates  of  the 
efficacy  of  tne  method  to  be  produced- 
to  the  Society  on  or  before  the  last 
Tuesday  in  March,  1820. 

WHEAT. 

21.  For  the  best  set  of  experiments 
made  on  not  less  than  twelve  acres,  four 
of  which  to  be  sown  broad*- cast,  four 
drilled,  and  four  dibbled,  the  two  latter 
in  equi-distant  rows,  in  order  fully  to 
ascertain  which  is  the  most  advantage- 
ous mode  of  cultivating  wheat; — the 
Gold  Medal. 

It  is  required  that  every  operation  and 
expense  of  each  mode  of  culture  be 
fully  described ;  and  that  proper  cer- 
tificates of  the  nature  and  condition 
of  the  land  on  which  the  experiments,, 
were  made,  together  with  an  account 
of  tlie  produce  of  the  corn,  the  weight 
per  bushel,  and  also  of  the  straw,  be 
produced  to  the  Society  on  or  before 
the  last  Tuesday  in  February,  1820. 

BEANS.. 

92.  To  the  person  who  shall  discover 
and  cultivate,  either  by  the  drill  or  dib- 
dling  method,  on  not  less  than  five 
acres,  a  species  of  Horse-beans  or  Tick- 
beans,  that  will  ripen  their  seeds  before 
the  21st  of  August; — the  Silver  Medal. 

It  is  required  that  a  particular  account 
of  the  bean,  the  cultivation,  and  the 
expense  attending  it,  with  proper  cer- 
tificates of  the  nature  and  condition 
of  the  Tand  on  which  the  experiments 
were  made,  together  with  an  account 
of  the  produce,  the  weight  per  Win- 
chester bushel,  and  a  sample  of  not 
less  than  a  peck,  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1820.  It  is  apprehended 
that  if  a  Bean  should  be  brought  into 
cultivation  with  the  habits  of  hotspur, 
or  other  early  peas,  it  would  in  a 
great  measure  escape  the  danger 
arising  from  the  collier  insect,  or  other 
insects,  and  allow  more  time  for  the 
farmers  to  till  the  land  foe  the  subset 
quent  crop  of  wheat* 
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Ut 


PARSNIPS. 

23.  To  the  person  who  shall  cultivate 
the  greatest  quantity  of  land,  not  less 
than  five  acres,  with  Parsnips,  for  the 
particular  purpose  of  feeding  cattie  or 
sheep ; — tlie  Gold  Medal, 
Certificates  of  the  quantity  of  land  so 

cultivated,  with  a  particular  account 
of  the  nature  of  the  soil  and  weight 
of  the  produce  on  sixteen  perches,  and 
also  of  the  condition  of  the  cattle  or 
sheep  fed  with  the  Parsnips,  and  the 
advantages  resulting  from  the  prac- 
tice, to  be  produced  to  the  Society  on 
or  before  the  last  Tuesday  in  Fe- 
bruary, 1820. 

BUCK  WHEAT. 

24.  To  the  person  who  shall  cultivate 
the  greatest  quantity  of  land  with  Buck  , 

.  Wheat,  not  less  than  thirty  acres  -^--4he 

Gold  Medal. 

It  is  required  that  the  time  of  sowing 
and  reaping  be  noticed;  also  a  parti- 
cular account  of  the  species,  and  mode 
of  cultivation,  the  manner  of  reaping, 
thrashing,  and  housing  it,  and  the  ex- 
pense attending  the  same,  with  proper 
certificates  of  the  nature  and  condi- 
tion of  the  land  on  which  the  experi- 
ments were  made,  and  the  name  of 
the  crop,  if  any,  which  the  same  land 
bore  the  preceding  year,  together  with 
an  account  of  tbe  produce,  and  a 
sample  of  the  seed,  not  less  than  a 
quart,  be  produced  to  the  society  on 
or  before  the  last  Tuesday  in  Fe- 
bruary, 1820. 

25.  For  the  next  greatest  quantity, 
not  less  than  fifteen  acres,  on  similar 
conditions; — the  Silver  Medal, 
Information  respecting  its  application  to 

ihe  feeding  of  cattle,  hogs,  and  poul- 
try, and  other  of  its  uses,  is  also  de- 
sired. It  is  known  to  he  particularly 
serviceable  in  furnishing  honey  to 
bees. 

GEASS  SEEDS. 

26.  To  the  person  who  shall  raise 
the  greatest  quantity  of  each  or  any  of 
Ihc  following  named'grass  seeds,  viz.— > 
Meadow  Fox-tail  (alopecurus  pratensis), 
Sweet-scented  Vernal-erass  (anthoxan- 
thum  odoratum).Timothy-grass(phleum 
pratense).  Meadow  Fescue-grass  (festuca 
j)ratensis),8mooth-stalked  Meadow-grass 
(pba  pratensis),  rough-stalked  Meaapw- 


grasB  (poa  trivialis) ;  nugh  Cock's-fool 
rdactyus  glomerata)  petennial  Ray-grass 
(bllium  perenne) ; — the  Silver  Medal, 

It  is  required  that  certificates  from  per- 
sons who  have  viewed  them  in  a  pro- 
per state  to  identify  that  they  are  one 
or  other  of  the  seeds  above-mentioned, 
indicatine  clearly  the  particular  spe- 
cies, andnoticing  the  quantity  pro- 
duced of  such  seeds,  free  from  weeds 
or  mixture  of  other  grasses,  together 
with  proper  samples  of  tbe  seeds,  be 
produced  to  the  Society  oo  or  before 
the  first  day  of  March,  1880. 

HEMP. 

27.  The  Society,  wishing  to  encourage 
the  growth  of  Hemp,  in  every  part  of  the 
miited  empire,  for  the  use  of  tbe  navy, 
offer  to  the  person  who  shall  have  sown 
with  Hemp,  in  drills  at  least  eighteen 
inches  asunder,  tbe  greatest  quantity  of 
land  in  any  part  of  tbe  united  empire, 
not  less  than  fifly  acres  statute  measure 
in  the  year  1819,  and  shall  have  at  tbe 
proper  season  caused  to  be  plucked  the 
summer  Hemp  (or  male  Hemp  bearing 
no  seed),  and  continue  the  winter  hemp 
(or  female  Hemp  bearing  seed)  on  tbe 
ground  until  the  seed  is  npe : — the  Gold 
Medal. 

28.  To  the  person  who  shall  have 
sown  with  Hemp,  in  drills  at  least 
eighteen  inches  asunder,  the  next  grea  test 
quantityof  landin  any  part  of  the  united 
empire,  not  less  than  twenty-five  acres, 
statute  measure,  in  the  year  1819,  and 
shall  at  the  proper  season  cause  the  same 
to  be  plucked  as  above-mentioned ;— lAe 
Silver  Medal. 

Certificates  of  the  number  of  acres,  of 
the  distance  of  the  drills,  of  the  pluck- . 
ing  of  the  Hemp,  with  a  general  ac- 
count of  the  soil,  cultivation,  and 
produce,  to  be  delivered  to  the  Society 
along  with  fourteen  pounds  of  tbe 
Hemp  and  two  quarts  of  the  seed,  on 
or  before  the  last  Tuesday  in  Fe- 
bruary, 1820. 

If.  B.  The  two  preceding  premiums 
are  continued  for  one  year  longer  on  the 
same  conditions. 

POTATOES. 

29.  To  the  person  who  shall,  in  the 
year  1820,  cultivate  the  greatest  quan- 
tity of  land,  not  less  tlian  fifly  acres, 
with   Potatoes   of   such   quahtics   as 
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•tamll  U  fit  ftir  tbe  OM  of  Hm  tmbfo  la 
the  months  of  April,  Mty,  and  June, 
1891  \^^he  GM  Medal,  or  HHrfy  Qui' 

Proper  certificates,  along  with  other  ne- 
cessary particulars,  to  be  delivered  in 
to  the  Society  on  or  before  the  first 
Tuesday  in  Nov.  18S1. 

^BSSEBTING  TUBKIFS,  CABBOTS, 
PABSNIP8,  BEETS^  OB  MAKGEL 
WOBZEU 

SO.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  cheapest 
method  of  preserving  these  roots  per- 
fectly sound,  and  in  every  respect  fit 
for  supporting  and  fattening  sheep  and 
neat  cattle  during  the  months  of  Fe- 
bruary, March,  and  April: — the  Gold 
Medil. 

It  is  reqimed  that  a  fnll  and  accurate  ac* 
count  of  the  method  employed,  and 
the  expense  attending  tne  process, 
together  with  certificates  that  the 
produce  of  four  acres,  at  tlie  least  has 
Deen  preserved  according  to  the 
method  described,  and  appued  to  the 
feedins  of  sheep  and  neat  cattle ;  that 
the  wnole  were  drawn  out  of  the 
^und  before  the  first  dayofFebruary, 
in  order  to  clear  the  greater  part  of  it 
previous  to  its  bein^  prepared  for  corn, 
and  to  save  the  soil  from  being  ex- 
hausted by  the  turnips  or  other  roots, 
and  also  of  the  weight  of  an  average 
sixteen  perches  of  the  crop ;  be  pro- 
duced to  the  Societjr  on  or  before  the 
last  Tuesday  in  April,  1830. 
31.  For  the   next  in  quantity  and 

merit,  on  not  less  than  two  acres;— ^Ae 

Blver  Medal, 

PBESSBVIN6  CABBAGES. 

82.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  cheapest 
method  of  preserving  drum-headed  Cab- 
bages perfectly  sound,  and  in  every  re- 
spect fit  for  supporting  and  fattening 
abeep  and  neat  cattle  during  the  months 
of  February,  March,  ana  April:— ^A« 
Gold  Medal. 

88.   For  the  next  in  quantity  and 
merit,  on  not  less  than  two  acres ;— Me 
Silver  Medal. 
Conditions  the  same  as  for  preserving 

turnips,  Art.  80.— And  the  accounts 

to  be  produced  on  or  before  the  last 

TuesdiQrin  April,  1830. 


MAKING  te£A&OW*HAY  IN  WET 
WEATHEB. 

84.  To  the  person  who  shall  discover 
to  the  Societ}r  the  best  and  cheapest 
method,  superior  to  any  hitherto  prac- 
tised, of  making  Meadow-hay  in  wet 
weather; — the  Uold  Medal 

A  full  account  of  the  method  employed, 
and  of  the  expense  attending  the  pro- 
cess, with  not  less  than  fifty-six  pounds 
of  the  Hay ;  and  certificates  that  at 
least  the  produce  of  six  acres  of  land 
has  been  made  according  to  the 
method  described,  and  that  uie  whole 
is  of  equal  quality  with  the  sample ; 
to  be  produced  on  or  before  the  first 
Tuesday  in  February,  1820. 

HABYESTING  COBN  IN  WET 
WEATHEB. 

85.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  cheapest 
method,  superior  to  any  hitherto  prac- 
tised, of  Harvesting  Com  in  Wet  Wea- 
ther I'-ihe  Gold  Medal. 

A  full  account  of  the  method  employed, 
and  of  the  expense  attending  the  pro- 
cess, with  not  less  than  two  siieaves 
of  the  Corn,  and  certificates  that  at 
the  least  the  produce  of  ten  acres  has 
been  harvested  according  to  the  me- 
thod described,  and  that  the  whole  is 
of  equal  quality  with  the  samples ; 
to  be  produced  on  or  before  the  first 
Tuesday  in  February,  1830. 

GAINING  LAND  FBOM  TBE  SEA. 
36,  To  the  person  who  shall  have 
gained  the  greatest  quantity  of  Land 
from  the  Sea,  not  less  than  fif^y  acres, 
on  the  coast  of  Great  Britain  or  Ireland; 
—Me  Gold  Medal. 

Certificates  of  the  quantity  of  Land,  and 
that  the  experiments  were  begun 
after  the  ^rst  of  January,  1814,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  February,  1830. 

87.  The  same  premium  is  extended 
one  year  farther*. 

IMPBOVING  WASTE  LAND. 

88.  For  the  most  satisfactory  account 
of  the  best  method  of  improving  any  one 
of  the  following  soils,  being  Land  lying 
Waste  and  Uncultivated,  viz.  clay,  gravel, 
sand,  chalk,  peat  earth,  or  bog.  verified 
by  experiments  on  not  less  than  fifty 
acres  of  land  }^^ke  Gold  Medal. 
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39.  For  the  next  greatest  i|«mii^,flot 
ks»  than  thirty  acres; — the  Stiver  Medal, 
It  is  required,  that  the  Land,  before  such 

improvement,  be  absolutely  unculti- 
vated, and  in  a  great  measure  useless, 
and  that,  in  its  improved  st^te.  It  b^ 
enclosed  atld  cultivated. 
Certificates  of  the  number  of  adres,  of 
the  quality  of  the  Land  so  improved, 
with  a  full  account  of  everv  operation 
and  expense  attending  such  improve^ 
ment,  the  state  it  is  in  as  to  the  pro« 
portion  of  grass  to  arable,  and  the 
average  value  thereof,  to  be  produced 
on  or  before  the  first  Tuesday  in  f  e- 
bruaiy,  1820. 

SPADl:  HtJSfiAKB&Y. 

40.  For  the  best  set  of  experiments, 
made  on  not  less  than  dght  acres  of 
land,  four  of  them  to  be  cultivated  by 
the  ordinary  mode,  and  four  by  the 
Spade ;  for  the  purpose  of  ascertainins 
the  comparative  advantages  of  the  plough 
and  Spade  culture  as  applied  to  any  one 
of  the  following  crops ;  viz.  flax,  lucern, 
carrots,  parsnips,  mangel  worzel  or 
turnips; — the  Gold  Medal,  or  Thirty 
Guineas. 

It  is  required  that  each  mode  of  culture 
be  fully  described  and  that  proper 
certificates  of  the  nature  and  coodi* 
tion  of  the  Land  on  which  the  expe« 
riments  are  made,  together  with  the 
expense  attending  each  mode,  as  also 
of  the  produce  oieach,  be  sent  to  the 
Society  on  or  before  the  first  Tuesday 
in  February,  1820. 

MAVUEES. 

41.  For  the  most  satisfactory  set  of 
experiments,  to  ascertain  the  compara- 
tive advanti^esof  the  following  Manures, 
used  as  top^ressings  on  grass  and  com 
land,  viz.  soot,  coat-ashes,  wood-ashes, 
lime,  gypsum,  bones,  night-soil,  or  ady 
other  fit  article  ;—^Ae  Gold  Medal. 

It  is  required  that  the  above  experiments, 
be  made  between  two  or  more  of  the 
above-mentioned  Manures,  and  that 
not  less  thao  two  acres  of  land  be 
dressed  with  each  Manure. 

An  account  of  the  nature  of  the  soil, 
quantity,  aad  expense  of  the  maiMire 
and  crop«^  with  oerttfioates,  to  tie  pro- 
duced  on  &t  before  the  last  Tuesday  in 
Febniaiy,  1830. 

I&JKI0ATIOK  OF  LAHD. 

42.  To  the  person  who  shall  diMovw 


ID  ifa*  Societv  tlM  etietpMf  aA4  aitet 

effectual  method  of  ttMog  water  in 

quantities  sttflkieni  to  bie  beo^^dally 

employed  for  the  purpose  of  irrigating 

land  superior  t6,  and  cheaper  than  any 

other  method  bow  in  uw^^the  Gold 

Medal,  or  Fifty  Guineas^ 

A  mode],  on  »  scale  of  one  in^  to  a 

foot,  with  certificates  that  a  maclliiie 

at  large,  on  the  same  constructieo^ 

has  been  used,  specifying  the  qoantilpf 

of  water  detivered  in  gaflons  per  bour, 

and  the  height  to  which  it  was  laiaed^ 

to  be  produced  to  the  Society  ob  or 

before  the  first  of  Mareh,  1920. 

]?A&n^G  PLotJca. 

43.  To  the  person  who  slu^  invent 
and  produce  to  the  Society  a  machine  or 
Plough  for  the  purpose  of  Paring  land 
preparatory  to  bummg,  superior  to  any 
fiitnerto  kitowo  or  in  use  for  such  puf<* 
pose,  and  to  ba  worked  by  not  more 
than  one  man  and  two  horses  ;-^Ae 
Siher  Mtdal^  or  Twmty  Gwmem. 

The  tnachine  And  certificates  that  at 
least  ten  acres  hart^e  been  pared  bv  it 
IB  «  proper  manner,  to  be  prodaced  tiy 
the  Sodety  onor  before  the  firvt  of 
February,  latO. 

DIBBLINO    MACHINE. 

44.  To  the  i>er8en  who  shall  inve&t  a 
machine,  superior  to  any  hitherto  known 
or  in  use,  to  answer  the  purpose  of 
dibbling  wheat,  by  which  the  holes  for 
receiving  the  grain  mavbe  made  at  equal 
distances  and  proper  depths;  the  Suver 
Medal  and  Ten  Uuineas, 

The  Machine  with  certificates  tbat  at 
least  three  aa-es  have  been  dibUed 
by  it,  to  be  produced  to  the  Society  on 
or  before  the  second  Tuesday  ia 
February,  1820. 

MACHINE   fon   SEAFINO   0& 
MOWING   CORN. 

45.  Forinventine  a  machine  to  answer 
the  purpose  of  Mowing  or  Beaping 
wheat,  rye,  barley,  pats  or  beans,  by 
Mrhich  it  maybe  done  niore expeditiously 
and  cheaper  than  by  any  method  now 
practised,  provided  it  does  not  shed  the 
Corn  or  Pulse  more  than  the  methods  in 
common  practice,  and  that  it  lays  tiie 
straw  in  a  proper  manner  for  fetoding ; 
-^Ae  Gold  Medal. 

Itie  machine,  with  certificates  that  at 
least  three  acres  h&ve  been  cut  by  it, 
to  be  produced  to  the  Society  on  or 
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before  the  second  Tuesday  in  Januai^, 
1820.  Siniplicitj  and  cheapness  m 
the  construction  of  this  and  the  pre-« 
cedinjg  Machine  will  be  considered  as 
principal  parts  of  their  merit. 

THBASHING  MACHINE. 

46.  To  the  person  who  shall  invent  a 
Machine  by  wnich  corn  of  all  sorts  may 
be  thrashed  more  expeditiously,  efiec- 
tually^  and  at  a  less  expense,  than  by 
any  method  now  in  use:— (A^  Gold 
Medal, 

The  Machine,  or  a  Model,  with  proper 
certificates  that  such  a  Machine  has 
been  usefully  applied,  that  at  le&st 
thirty  quarters  have  been  thrashed  by 
it,  and  of  the  time  employed  in  the 
operation,  to  be  produced  to  the  So- 
ciety on  or  before  the  last  Tuesday  in 
February,  1820. 

DESTROYING  THE  GRUB  OP  THE 
COCKCHAFER. 

47.  To  the  person  who  shall  discover 
to  the  Society,  ah  effectual  method,  veri- 
fied by  repeated  and  satisfactory  trials, 
of  destl^ymgtheGrubof  the  Cockchafer, 
or  of  preventing  or  checking  the  des- 
tructive effects  which  always  result  from 
the  attack  of  these  insects  on  corn, 
peas,  beans,  and  turnips;— ^Ae  Gold 
Medal. 

The  accounts,  with  proper  certificates, 
to  be  produced  on  or  before  the  first 
Tuesday  in  February,  1820. 

DESTROYING    WORMS. 

48.  To  the  person  who  shall  discover 
to  the  Society,  an  effectual  method,  veri- 
fied by  repeated  and  satisfactory  trials, 
of  destroying  worms,  or  of  preventing 
the  destructive  effects  they  occasion  on 
corn,  beans,  peas,  or  other  pulse  ;->^Ae 
Silver  Medal, 

The  accounts,  with  proper  certificates, 
to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  February, 
1820. 

DESTROYING  THE  FLY  ON  HOPS. 

49.  To  the  person  who  shall  discover 
to  the  Society  an  easy  and  efficacious 
method  of  destroying  the  Fly  on  Hops, 
superior  to  apy  hitherto  known:— Mc 
Gold  Medal. 

Accounts  and  certificates  of  the  method 
having  been  successfully  practised  on 
not  less  than  four  acres  of  Hop  ground ; 
to  be  delivered  to  the  Society  on  or 
before  the  first  Tuesday  in  February, 
1920,  "^  •" 


PREVENTING  THE  BLIGHT  ON 
FRUIT  TREES  AND  CULINARY 
PLANTS. 

50.  To  the  person  who  shall  discover 
to  the  Society  the  most  effectual  method 
of  preventing  the  Blight  or  Ravages  of 
Insects,  on  Fruit  Trees  and  CuRnary 
Plants,  superior  to  any  hitherto  known 
or  practised,  and  verified  by  actual  and 
comparative  experiments  i^the  Gold 
Medal. 

The  accounts,  with  proper  certificates, 
to  be  delivered  to  the  Society  on  or 
before  the  last  Tuesday  in  February, 
1820. 

^OR    SCRAPING     THE    BARK    OF 
FRUIT    TREES. 

51.  To  the  person  who  shall  send  to^ 
'  the  Society  the  best  account  of  experi- 
ments made  by  scraping  the  bark  of 
Fruit  Trees,  according  to  the  plan  re- 
commended by  Sir  John  Sinclair,  in  his 
Treatise  on  the  subject:— fAe  Silver^ 
Medal. 

Certificates  that  the  experiments  have 
succeeded,  to  be  sent  to  the  Society 
on  or  before  the  first  Tuesday  in 
March,  1820. 

CUBE  OF  THE  ROT  IN  SHEEP. 

52.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  most  effec- 
tual method  of  curing  the  Rot  in  Sheep, 
verified  by  repeated  and  satisfactory  ex- 
periments i—the  Gold  Medal. 

It  is  expected  that  the  Candidates  fur- 
nish accurate  accounts  of  the  symp- 
toms and  cure  of  the  disease,  toge- 
ther with  the  imputed  cause  thereof, 
and  the  actual  or  probable  means  of 
prevention,  which,  with  proper  certi- 
ficates, must  be  delivered  to  the  So- 
ciety on  or  before  the  last  Tuesday  in 
February,  1820. 

CURE  OF  THE  FOOT-ROT  IN  SHEEP. 

53.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  most  effec- 
tual method  of  curing  the  Foot -Rot  in 
sheep ; — the  Silver  Medal. 

It  is  required  that  the  cure  be  ascer- 
tained by  repeated  and  satisfactory 
experiments,  and  the  method  of  per- 
forming it  be  verified  by  proper  cer- 
tificates, delivered  to  the  Society  on 
or  before  the  lastTuesday  in  February. 
1820, 
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TEEVENTING    THE    ILL    EFFECTS 
OF  FLIES  ON    SHEEP. 

54.  To  the  person  who  shall  discover 
to  the  Society  the  most  effectual  method 
of  protecting  sheep  froih  heing  disturbed 
and  injured  Dy  flies  ;^the  Silver  Medal, 
It  is  reauired  that  the  method  be  ascer- 

tainea  by  repeated  experiments,  and 
that  a  certificate  of  its  efficacy  be  de« 
livered  to  the  Society  on  or  before  the 
first  Tuesday  in  February^  1820. 

PROTECTING  SHEEP. 

55.  To  the  person  who,  in  the  winter 
1819,  18S0,  shall  have  protected  the 
greatest  number  of  sheep,  not  fewer 
than  one  hundred,  by  hovels,  sheds,  or 
any  other  means ; — the  Gold  Medal, 

A  particular  account  of  the  experiments 
made,  with   the  advantages  arising 
therefrom,  together  with  the  expense, 
and  certificates  of  its   utility,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  March,  1830. 
N,  B.    It  is  reauired  that  the  certifi- 
cates shall  specif  the  length  of  time 
the  sheep  were  so  protected,  and  the 
manner  in  which  they  were  maintained 
daring  that  time ;  together  with  the  ge- 
neral method  of  managing  them. 

FEEPING  CATTLE. 

56.  For  the  best  experiments  on  Stall 
feeding  of  Cattle  Tnot  less  than  five  head), 
to  be  continued  tor  the  space  of  twelve 
months,  in  order  to  prove  the  earliest 
maturity  and  greatest  propensity  to  fat- 


ten, of  the  most  approved  breeds  of  cat- 
tle in  Great  Britam,  or  Ireland,  specify- 
ing the  nature  of  the  food  given,  tojgether 
with  the  daily  consumption  of  each 
beast,  with  its  weekly  increase  in  weight, 
and  such  other  observations  as  may  be 
deemed  of  consequence  ;^—<^  Gold 
Medal. 

A  full  account  of  the  methods  employ- 
ed, and  of  the  expenses  attending  the 
same,  and  certificates  of  the  sundry 
matters  stated,  to  be  produced  on  or 
before  the  second  Tuesday  in  Feb. 
1820. 

BEES,  WAX,  AND  HONET. 

57.  To  the  person  who  shall  erect, 
previous  to  the  first  day  of  September, 
1819,  an  apiary,  containing  the  greatest 
number  of  hives  or  boxes  stocked  with 
Bees,  not  less  than  one  hundred ;— ^Ae 
Silver  Medal,OT  Twenty  Guineas, 

58.  For  the  next  greatest  number, 
not  fewer  than  fifty  stocks : — Ten  Gui* 
neas. 

Proper  certificates  of  the  number  of 
shocks,  and  that  they  have  been  in 
the  possession  of  the  claimant  durins 
the  preceding  summer,  to  be  produce! 
to  tne  Society  on  or  before  the  first 
Tuesday  in  March,  18^0, 

It  is  expected  that  the  claimant  will 
give  such  particular  information  on 
the  subject,  as  may  tend  to  benefit 
the  public,  and  enable  other  persons 
to  keep  bees  to  advantage;  also  that 
improved  methods  be  made  use  of  in 
their  management. 


P  R  E  M I  VMS 

POa   DISCOVERIES  AND   IMPROVEMENTS  IN 

CHEMISTRY,  DYEING,  AND  MINERALOGY. 


1NCKEASI176  STEAM. 

59.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  method, . 
yerifittl  by  actual  experiments,  of  in- 
creasing the  quantity  or  force .  of  Steam 
in  Steam  Ennnes,  with  less  fiiel  than 
has  hitherto  been  employed,  provided 
that  in  general  the  whole  amount  of  the 
expenses  in  using  steam  endues  m^  be 
considerably  lessened;— ^Ae  Gold  Medal 
or  JFyty  Guineas, 


To  be  communicated  to  the  Society  on 
or  before  the  last  Tuesday  in  February 
1820. 

1?KEVENTI0N  OF   SMOKE* 

60.  To  the  person  who  shall  invent 
and  produce  to  the  Society  the  best  and 
easiest  means,  superior  to  any  now  be- 
fore the  public,  of  preventing  the  emis- 
sion of  dense  Smoke  from  the  chimnies 
of  steam-engines/ breweries,  and  ma-„ 
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nu&ctories;-^  GM  Medal,  or  Fifty 
Ouimas, 

Certificates  that  the  means  proposed 
have  beta  ^MUid  to  sacoasd  in  prac^ 
tice,  to  be  produced  to  the  Society  oo 
or  befoMs  the  first  Tuesday  in  Fe« 
faiuary*  1830. 

COAl.  0A8. 

61.  To  the  persoB  who  shall  discover 
the  cheapest  method  of  purifying  the 
inftamnialiAegas  procured  from  coal,  su- 
perior to  any  method  now  in  use  ;-^he 
Gold  Medal^  or  ThiHy  Guineas. 
A  full  account  of  the  process^  with  cer- 
tificates of  its  fully  answering  the  in- 
tended purpose,  to  be  produced  to  the 
Society  on  or  before  the  second  TueSf 
day  in  February,  18S0. 

WEVBUWU^  yjBB     ILL     31FF|XTS 
OV  «M£SiTING  OEJtS. 

€%.  To  the  peisen  or  persons  who 
ahsU  invent  and  discover  to  the  Society 
the  most  effectual  method  or  methods 
«f  pieventing  the  ill  effects  arising  to 
viagfltatioB  and  animal  life,  fxom  the 
sulpboreoos,  arsenical,  or  other  noxious 
tmea  disengaged  in  an^el^g  the  ores 
of  {Copper,  Zinc,  Lead,  Tin,  Iron,  &c.  in 
the  large  way,  and  if  possible,  of  con- 
veiting  those  pernicious  fumes  to  usefinl 
Mirpoaes,  in  a  maoner  superior  to  any 
bkherto  iknown  or  in  use  ;-^Ae  Gold 
Medtd^  or  Fifiy  GtdneoM. 

It  is  required  that  a  full  account  of  the 
process  employed,  with  certificates  of 
Its  being  successfully  carried  into  ef- 
fect, be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  March, 
1880. 

FINE   BAB   lEON. 

68.  To  the  person,  in  Great  Britain, 
who  shall  make  the  greatest  quantity  of 
Bar-iron,  not  less  than  ton  tons,  with 
coak,  from  coak  pigs^equalin  quality  to 
the  best  iron  imported  from  Sweden  or 
Russiat  and  as  fit  for  being  converted 
intostte^lv^^  Gold  Medfil  or  F^i^ 
.  Guineas, 

Samples,  not  less  than  one  hundred 
weigb^yVuMi  oei^i^c^tas  th^tti>a^hole 
auanlity  is  of  equal  quality,  tobepro- 
Qtf oed. to  the  Society  o|i  orJbcfore  the 
cfirst^esday  »n  Marah,  tasO; 

^.  To  the  person  who  shall  discover 
tolhe^ociety  a  method -of  "separating^ 


punfying,  and  refininj^  Copper  from  the 
Ore,  so  as  to  render  it  fit  for  those  pur- 
poses to  which  fine  copper  is  now  ap- 
plied, and  by  a  process  cheaper  than 
and  superior  to  any  hitherto  known  or 
in  use;->^i^  Gold  Medal,  or  Fifty  Gut- 


Certificates  that  not  less  than  three  tons 
have  been  so  prepared  or  refined,  and 
a  quantitjr  not  less  than  one  hundred 
weight  of  the  copper  so  refined,  to  be 
produced  to  the  Society  on  or  before 
the  last  Tuesday  in  February,  1820. 

PBEPAAING  BBA88. 

65.  To  the  person  or  persons  who 

shall  discover  a  method  of  making  Brass 

from  materials  the  produce  of  Great 

Britain  or  Ireland,  of  superior  quahty  to 

that  commonly  manufactured  in  this 

country,  and  equal  toforeioi  brass  ;«- 

the  Gold  Medal,  or  Thirty  Guineas. 

A  fun  account  of  the  process,  and  of  the 

ingredient^  employed,  together  wdth 

their  proportions,  and  certifieates  that 

one  ton  has  been  so  manufactured, 

and  a  sample  of  the  brass,  not  less 

than  14  lbs.  to  be  produced  to  theSo- 

dety  on  or  before  the  last  Tuesday  in 

February,  1820. 

PEEPAEATJOJsJpF  SULPHmilC  ACID, 
FEOM  SULPHITE,  WITHOUT  THE 
USE   OF   ANY  NITRIC    SALT. 

^,  To  the  person  who  shall  prepare 
the  lareest  quantify  (not  less  than  one 
ton)  of  Sulphuric  Add  firom  sulphur, 
without  any  nitric  salt,  of  a  specific 
gravity  not  mferior  to  the  best  sulphuric 
acid  of  commerce ;— tAa  Gold  Medal,  or 
Fifty  Guineas, 

Certificates  that  not  less  than  the  above 
quantity  of  such  an  acid  has  been  pre- 
pared, together  with  a  sample,  to  be 
produqedtoiheSodetY  on  or  before 
the  first  Tuesday  in  February,  1880. 

PEEPAEATION  OF  ANY  ALKALINE 
OE   EAETHY    NITEATE. 

67.  Tp  the  f>Qrson  who  isliaJlpreparef 
in  Gi^at  BvitaiA,  the  latest  f]ifantil:y^ 
not  less  tl^m  one  hundm  'iwewht,  of 
an^  eai^thy  or  alkaline  ;saU  or  Nitric 
Aeid^  by  a  fiieih^^iip^ipr  lo>  and  as 
^ap  AS  :tl«9se;hitl»e»tOrpmQ^sed  ;r-r^ 
Q0l4Medal,Qf  OnfiMMfkdredGMineoM. 
GcTtificates  of  the  afeove^uentfty  having 

been  prepared,  and  «  sai&ple  of  not? 
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less  than  98lbs.  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  Februaiy,  18S0. 

GIiAZINa  EABTHEN-WAftE    WITH* 
OUT   LEAD   OH  ARSENIC. 

68.  To  the  person  who  shall  discover 
to  the  Society^  the  cheapest,  safest^  most 
durable,  and  most  easily  fusible,  compo- 
sition, fit  for  the  purpose  of  glasmg 
£arthenware,  without  any  preparation 
of  lead,  arsenic,  or  other  pernicious  in- 
gredients, and  superior  to  any  hitherto 
in  use;—tbe  Gold  Medal,  or  Thirty  Gui- 
neas, 

Specimens  of  the  ware  so  elazed,  with 
proper  certificates  of  its  having  suc- 
ceeded, and  a  sample  of  the  materials 
made  use  of,  to  be  produced  to  the 
Society  on  or  before  tne  first  Tuesday 
in  February,  1830. 

CEOWK  G1AS8. 

69.  To  the  person  or  penoni  who 
shall  make  Crown  or  Window  Glaw 
equally  transparent,  and  as  firee  from 
blue  and  green  colour  as  the  best  Ger- 
man sheet;— ^^  Gold  hii  Medal,  or 
Thirty  Guineas, 

Cert'^cates  that  not  less  than  two  cwt. 
has  been  made,  together  with  one 
whole  plate  and  two  of  the  laigest 
squares  that  can  be  cut,  and  a  full 
accountof  the  proportions  of  the  in* 
tiredients  and  ci  the  prooess  df  mami* 
factunsy  to  be  produced  to  the  Society 
on  or.  before  the  last  T>uiMdAy  in  Fe« 
hriiai;y,  1820. 

FLINT   OLASS. 

70.  To  the  person  or  peieona  who 
shall  make  flint-  glass  free  from  veins, 
and  as  dense  sodtraittpsirentasthe  best 
now  in  use,  and  nuite  fit  for  the  purposes 
ef Opticians;— f&e Gold  Medal^  or  Thirty 
Guineas. 

A  full  aoceunt  of  the  process,  with  cer- 
tifi^cates  that  not  less  than  tw«r  ow^. 
has  been  made,  together  with  20  lbs, 
in  nlatesnot  less  than  sia  inches  wide, 
ana  three  quarters  of  ^n  inch  thick,, 
to  be  produced  to  the  SocieW  on  or 
belbre  the  last  Tuesdayjn  January, 

J>nW^   SiXK  <fi^,WD0tI*E15y, 
;7  V  Xo  :the  paraon  wW  ^haU  discover 
aimf^OMK)  of  4^;^  SUfc  .or  W,QoUev\,  of 
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any  colour,  superior  to  the  laaw  pro* 
duced  by  other  British  dvcrs,  and  equal 
to  those  produced  by  the  Continental 
dyers  i-^he  Gold  Medal,  or  Thirty  Gui- 
neas, 

A  full  account  of  Iht  process  and  ingre- 
dients employed,  together  with  their 
proportions,  attested  by  satisfactory 
certificates,  as  well  as  samples  of  the 
silk  and  woollen  in  its  undyed  and 
dyed  state,  to  be  prodooed  to  the  S(^ 
ciety  on  or  before  the  first  Tuesday  in 
March,  16S0. 

BYEING    DEAB   COLOI7B. 

79.  To  the  person  who  shall  invent 
and  discover  to  the  Society  the  best  me* 
thod  of  dying  kerseymepe  or  any  other 
woollen  cloths  of  a  drab  cokxir  that 
shall  retain  the  colour  in  washing ;— <Ae 
Gold  Ins  Medal,  or  Thirty  Guimem. 

Certificates  and  particulars  of  the  pro* 
cess  to  be  produced  to  the  Society,  on 
or  before  the  last  Tuesday  in  Febnianr, 
18t0. 

PBSPAJIATION   OF    A    BED    BTAIN 
FOB  COTTON  CLOTH. 

73.  To  the  nerson  who  shall  comnm* 

nicate  to  the  society  the  most  effectual 

method  of  printing  or  atainiog  ootloB 

cjoths  with  a  red  colour,  by  an  imm^ 

diale  application  of  the  colouring  matter 

to  the  cloth,  equally  beautiful  and  du^ 

rable  with  the  red  colours  now  generally 

procured  from  decoctions  of  madder;— 

the  Gold  Medal,  or  F^fty  Guinm$. 

Certificates  Ihait  the  above  process,  has 

been   adiwntageously  used   on   ten 

pieces  of  oalico,  each  twenty-one  yards 

or  upwards  in  length;  one  piece  of 

the  calico  so  printed,  one  pound  of 

the  coloOr,  and  a  full  account  of  the 

preparation  and  application,  to  be  pro* 

duced  to  the  Socieiy  on  or  before  tho 

second  Tuesday  in  f  ebniary^  1880. 

PBJBPABATION  OF  A  GBBBN  COLOUB 
rOB  FB1NTIH6  COTTON   CLOTS.^ 

.74.  Tothe  person  who  shall  commu- 
nicate to  the  Society  the  be«rt  method  of 
printing  with  a  fiill  green  colour  on 
cotton  cloth,  by  an  immediate  applicai- 
tion  of  the  colouring  matter  from  » 
wooden  block  to  Aha  ploth,  eqwaUy  beau- 
iifol  and  <lM(aUie  «8  ihe  cok)0r#  now 
founed  *oj»  ^be  complicated  I«f«^^^ 
the  decoctibb  ofweld,  and  the  solutwnt 
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of  indigo;— *fA«  <3old  Medal,  or  Fifli/ 
Guineas, 

Certificates  and  conditions  as  for  Pre- 
mium 70. 

BRITISH  INDIGO. 

75.  To  the  person  who  shall  prepare 
IndigOy  or  a  substance  equal^  to  it,  Irom 
any  plants  (except  woad),  the  growth  of 
Great  Britain  or  Ireland,  at  a  price  not 
greater  than  that  of  foreign  indigo  of 
equal  quality :— ^Ae  Gold  Medal^  or  Fifty 
Guineas, 

A  full  account  of  the  process  and  ingre- 
dients employed,  together  with  their 
proportions,  and  satisfactory  certifi- 
cates that  at  least  one  cwt.  of  the  in- 
digo has  actually  been  prepared ;  also 
a  sample  of  the  same  weighing  not 
less  than  7lbs.  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  Feb.  1820. 

SUBSTITUTE    FOB    THE    BASIS    OF 
WHITE   PAINT. 

76.  To  the  person  who  shall  produce 
to  the  Society  the  best  substitute,  supe- 
rior to  any  hitherto  known,  for  the  basis 
of  white  paint,  equally  proper  for  the 
purpose  as  the  white-lead  now  em- 
ployed; such  substitute  not  to  be  of  a 
noxious  quality,  and  to  be  afibrded  at  a 
price  not  materially  higher  than  that  of 
white-lead; — the  Gold  Medal,  or  One 
Hundred  Guineas, 

A  ouantity  of  the  substitute,  not  less 
than  50  lbs.  weighty  with  an  account  of 
the  process  used  in  preparing  it,  and 
certificates  that  at  least  one  hundred 
weight  has  been  manufactured,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  Februaiy,  1820. 

PEEMANENT    WHITE    PAINT    FOR 
THE   USE    OF   ARTISTS. 

77.  To  the  person  who  shall  produce 
to  the  Society  a  White  Paint  for  oil, 
superior  to  any  hitherto  known,  and 
which  is  not  liable  to  be  discoloured  by 
exposure  to  light  or  to  sulphuretted  hy- 
drogen gas  i^the  Gold  Medal^  or  Thirty 
Guineas, 

A  full  account  of  the  process^  and  lib. 
of  the  colour  to  be  produced  to  the 
Society,  on  or  before  the  second  Tues* 
day  in  Februaiy,  1820, 


RED    PIGMENT. 

78.  To  the  person  who  shall  discover 
to  the  Society  a  full  and  satisfactory 
process  for  preparing  a  Red  Pigment,  fit 
for  use  in  oil  or  water,  equal  in  tone 
and  brilliancy  to  the  best  carmines  and 
lakes  now  known  or  in  use,  and  per- 
fectly durable;— Mc  Gold  Medal,  or 
Fifty  Guineas. 

*  One  pound  weight  of  such  colour,  and  a 

full  disclosure  of  its  preparation,  to  be 

produced  to  the  Society  on  or  before 

the  first  Tuesday  in  February,  1820. 

N,  B.  It  is  required  that  the  colour 

should  remain  unaltered  by  the  common 

exposure  to  strong  light,   damps,  and 

noxious  vapours. 

ULTRAMARINE. 

79.  To  the  person  who  shall  prepare 
an  artificial  Ultramarine,  equal  in  colour, 
brilliancy,  and  dur&bilitj;,  to  the  best 
prepared  from  lapis  lazuli,  and  which 
may  be  afforded  at  a  cheaper  rate ; — 
the  Gold  Medal,  or  Thirty  Guineas. 

The  conditions  are  the  same  as  in  the 
preceding  premium  for  the  red  pig- 
ment. 

COLOURLESS   LAC  VARNISH. 

80.  To  the  person  who  shall  produce 
to  the  Society  a  Lac  Varnish  equally 
hard  with  that  made  firom  shell  or  seed 
lac,  and  as  fit  for  use  in  the  arts,  but 
deprived  of  its  colouriiig  matter; — the 
Gold  Medal,  or  I%irty  Guineas. 

A  full  account  of  the  process,  and  one 
quart  of  the  varnish  to  be  produced 
to  the  Society  on  or  before  the  second 
Tuesday  in  January,  1820. 

SUBSTITUTE  FOR   TAR. 

81.  To  the  person  who  shall  invent 
and  discover  to  the  Society  the  best 
substitute  for  Stockholm  tar,  equal  ia 
all  its  properties  to  the  best  of  that  kind, 
and  prepared  from  materials  the  pro- 
duce of  the  United  Kingdom,  or  its 
colonies;— f Ac  Gold  iledal,  or  One 
Hundred  Cruineas. 

A  quantity  of  the  substitute,  not  less 
than  one  hundred  weight,  with  certi- 
ficates tliat  at  least  one  ton  has  been 
manufactujred,  and  that  it  can  be 
afforded  at  a  price  not  exceeding  that 
of  the  best  foreign  tar,  together  with 
an  account  of  the  process^  to  be  deli« 


Premmm  m  Chemitiryj  S;c. 


xvu 


vered  to  tht  Sodety  on  oi"  befiitt  the 

first  Tuesday  in  March,  181M). 

If.  B.— Coosidenble  quantities  of  tar 

vte  produced  in  Sweden  and  Norway 

from  the  roots  of  fir  trees  burnt  for  that 

purpose. 

TUftSENTINE    FROM   THE  SCOTCH 
FIE,    0&  PINTTS   STLYBSTBIS. 
83.  For  the  greatest  quantity  of  Tur- 
pentine,  not  less  than  two   hundred 
weight)  prepared  in  Great  Britain,  from 
that  species  of  fir  called  the  Scotch  fir, 
or  Pinus  sylvestris,  Linn.; — the  Gold 
Medaly  or  jFV%  Cruineas. 
Certificates  of  the  Turpentine  being  pre- 
pared   from  such   trees  of  British 
growth,  together  with  fifty- six  pounds 
of  the  Turpentine,  to  be  delivered  to 
the  Society  on  or  before  the  second 
Tuesday  in  March,  1820. 

83.  For  the  next  greatest  quantity 
prepared,  not  less  than  one  hundred 
weight,  on  similar  conditions; — the 
Silver  Medaly  or  Tkoeniv  (ruineat. 

N.  B.  The  Society  oein^  in  posses- 
sion of  the  method  practised  tor  ex- 
tracting Turpentine  from  trees  wliilst 
^rowing,  and  of  samples  so  procured,  in- 
formation will  be  given  upon  that  sub- 
ject, on  application  for  that  purpose,  at 
the  Society's  house. 

FBEPABATIOH  OF  TAN. 

84.  To  the  person  who  shall  prepare 
in  the  most  concentrated  form,  so  as  to 
be  easily  portable^  and  at  a  price  appli- 
cable to  the  purposes  of  manufacturers, 
the  largest  quantity,  not  less  than  one 
hundr^  weight,  of  the  principle  called 
Tannin,  which  abounds  in  oak  bark, 
and  many  other  vegetable  substances; 
^the  Gold  Medaly  or  Fifty  Guineas. 
Certificates  of  the  superior  quality  of  the 

quantity  so  prepared,  and  a  sample  of 
not  less  than  28  lbs.  to  be  produced  to 
the  Societv  on  or  before  the  last  Tues- 
day in  February,  1880. 

PBESEBYING   SEEDS    OF    VEGE- 
TABLES. 

85.  For  the  best  method  of  preserving 
Seeds  of  Plants  in  a  state  fit  tor  vegeta- 
tion a  longer  time  than  has  hitherto 
been  practised,  such  method  being  su- 
perior to  any  known  to  the  public,  and 
verified  by  sufficient  trial,  to  be  commu- 
nicated to  the  Society  on  or  before  tiie 

1819. 


last  Tuesday  in  December,  18t0;— 4A« 
Gold  Medal,  or  Thirty  Guineai. 

FBESBBVING  SALTED  PBOYISIONS 
FBOM  BECOMING  BANCID  OK 
BirSTY. 

86.  To  the  person  who  shall  discover 
to  the  Society  the  besL  cheapest,  and 
most  efficacious  method  of  preserving 
Salted  Provisions  fipom  beconung  rancid 
or  mstyi^the  Gold  Medal,  or  Thirty 
Guineas, 

A  full  description  of  the  method,  with 
proper  certificates  that  it. has  been 
found,  on  repeated  trials,  to  answer  the 
purpose  intended,  to  be  produced  to 
the  Society  on  or  before  the  last  Tue»> 
day  in  Februaiy,  1830. 

FBESEBVING  IBON  FBOM   BUST. 

87.  To  the  person  who  shall  invent 
and  discover  to  theSociety  a  cheap  com- 
position superior  to  any  now  m  use, 
which  shall  effectuallv  preserve  Wrought 
Iron  from  rust;— <m  Gold  Medal,  or 
Fifty  Guineas, 

A  full  description  of  the  method  of  pre- 
paring the  composition,  with  certi- 
ficates that  it  has  stood  at  least  two 
years  unimpaired,  being  exposed  to 
the  atmosphere  during  the  whole 
time,  to  be  produced  to  the  Society, 
with  ten  pounds  weight  of  the  com- 
position, on  or  before  the  last  Tues* 
day  in  January,  1880. 

PBEYENTING     THE     DBT-BOT     IK 
TIMBEB. 

88.  To  the  person  who  shall  discover 
to  the  Society  the  cause  of  the  Dry-Rot 
in  Timber,  and  disclose  a  certain  method 
of  prevention  superior  to  any  hitherto 
known 'r^he  Gold  Medal,  or  Thirty 
Cruineas. 

The  accounts  of  the  cause  and  method 
of  prevention,  confirmed  by  repeated 
experiments,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1820. 

Note, — ^For  a  method  of  curing  and 
preventing  the  dry-rot  in  ship  timber 
see  Mr.  Bowden's  communication  in 
Vol.  36  of  the  Society's  Transactions. 

DESTBUCTIYE  EFFECTS  FBOM 
MOTHS. 

89.  To  the  person  who  shall  discover 
to  the  Society  a  cheap,  easy,  and  effec- 
tual method,  verified  by  repeated  and 
satisfactorytrials,  of  preventmg  the  de- 
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ftructtire  effeets  occasioned  by  Moths 
and  other  insects,  in  furs,  woollens,  and 
other  articles,  superior  to  any  hitherto 
known  or  practised  ;»^Ae  Gmd  Medal^ 
or  Thirty  Guineas. 

The  accounts,  with  proper  certificates,  to 
be  produced  to  the  Society  on  or  be- 
fore the  first  Tuesday  in  January, 
1820« 

BEKDERING   LEATHER   WATER 
PROOF. 

90..  To  the  person  who  shall  discover 
a  method,  superior  to  any  now  in  use, 
and  of  moderate  price,  of  rendering 
Leather  Water-proof,  Without  injuring  its 
texture  or  pliability  \^tht  Silver  Medal, 
or  Fifteen  Guineas, 

A  full  account  of  the  process,  and  of  the 
ingredients  employed,  together  with 
their  proportions,  attested  by  satisfac- 
tory certificates,  as  well  as  samples  of 
the  leather  in  its  unprepared  and  pre- 
pared state,  to  be  produced  to  the  So- 
ciety on  or  before  the  last  Tuesday  in 
February,  1820. 

REFINING  WHALE  OR  SEAL  OIL. 
91.  For  disclosing' to  the  Society  an 
effectual  method  of  parifying  Whale 
or  Seal  Oil  from  the  glutinous  matter 
that  incrusts  the  wicks  of  lamps,  and 
extinguishes  the  light,  though  fully  sup- 
plied with  oWi-'the  Gold  Medal,  or 
Fifty  Guineas, 

It  is  reauired  that  the  whole  of  the  pro- 
cess DO  fully  and  fairly  disclosed,  in 
order  that  satisfactory  experiments 
may  be  made  by  the  Society  to  deter- 
mine tbe  validity  of  the  claim ;  and 
certificates  that  not  less  than  twenty 
gallons  have  been  purified  according 
to  the  process  delivered  in,  tugether 
with  two  gallons  of  the  oil  in  its  un- 
purified  state,  and  two  gallons  so 
refined,  to  be  produced  to  the  Society 
on  or  before  the  second  Tuesday  in 
'     February,  18S0. 

MANUFACTURING     TALLOW     CAN- 
DLES* 

.  92.  To  the  person  who  shall  discover 
to  the  Society  a  metHod  of  hardening  or 
otherwise  preparing  Tallow,  so  that  can- 
dles may  be  made  of  it  which  will  burn 
as  clear  and  with  as  small  a  wick  as  wax 
oindles,  without  running,  and  may  be 
afforded  at  a  less  expense  than  any  at 
present  made  with  spermaceti  ;-'^^ 
QM  Medal^  or  Fifty  Guintas. 


Ceartificates  that  ll^lbs.  of  such  tallow 
have .  been  made  into  candles,  and 
l'4lbs.  of  the  candles  made  thereof  to 
be  produced  to  the  Society  on  or  be« 
fore  the  second  Tuesday  in  February, 
1820. 

INDELIBLE    INK. 

93.  To  the  person  who  shall  discover 
to  the  Society  a  method  of  making  a 
Black  Ink  proper  for  writing;  superior  to 
any  at  present  known,  indestructible  by 
chemical  applications,  and  not  dearer 
than  that  which  is  now  incommonuse; 
— the  Silver  Medal,  or  Fifteen  Guineas. 
Certificates  that  not  less'  than  two  gal- 
lons of  such  ink  have  been  actually 
prepared,  and   found  to  possess  the 

Dualities  above-mentioned,  with  a  full 
etail  of  the  process  of  making  it,  and 
two  quarts  of  the  ink,  to  be  delivered 
to  the  Society  on  or  before  the  second 
Tuesday  in  February,  1820. 

PRINTERS^   INK. 

94.  To  the  person  or  persons  who  shall 
invent  and  discover  to  the  Society  the 
best  composition  for  Printers  Ink,  su- 
perior to  any  hitherto  known  or  in  use ; 
— the  Gold  Medal,  or  Thirty  Guineas. 
Certificates  Xhix  112lbs.  of  such  ink  has 

been  made,  with  a  full  account  of  the 
process  employed,  and  6lbs.  of  the 
ink,  to  be  produced  to  the  Society  on 
or  before  the  last  Tuesday  in  February, 
1820. 

COPPER-PLATE   PRINTERS^   INK. 

95.  To  the  person  or  persons  who 
shall  invent  and  discover  to  the  Society 
the  best  composition,  superior  to  any 
hitherto  known  or  in  use,  and  fit  for  the 
finest  kind  of  copper-plate  printing ; — 
the  Gold  Medal,  or  Thirty  Guineas. 

Certificates  and  conditions  the  same  ais 
for  tJie  last  premium. 

STATUARY  MARBLE. 

96.  To  the  person  who  shalldiscover, 
within  Great  Britain  or  Ireland,  a  quarry 
ofWhiie  Marble  fit  for  the  purposes  of 
statuary,  and  equal  to  those  kinds  now 
imported  firomItaly;--<Ae  Gold  Medal, 
or  One  Hundred  Guineas. 

A  block  ofat  least  three  feet  in  length, 
two  in  height,  and  twp  in  width,  with 
an  account  of  the  situation  of  the 
quarry,  and  certificates  of  its  noi 
ing  considerable  extent,  to  be 
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daced  to  the  Society  on  or  before  the 
first  Tuesday  in  February,  1820. 
N,  B.  In  order  to  prevent  useless  ex- 
pense or  trouble  to  the  Claimant  in  for- 
^rding  so  large  a  block,  the  Society 
will  be  ready  to  examine  any  smaller 
specimen  of  the  marble  ^nd  express 
their  opinion  of  its  value  to  the  Candi- 
date before  the  block  required  by  the 
above  premium  is  produced. 

STONE   FOB    LITHOGRAPHY. 

97.  To  the  person  who  shall  discover 
inthin  Great  Britain  or  Ireland,  a  quarry 
of  stone  fit  for  the  purposes  of  Litho- 
g^phy,  equal  at  least  to  the  stones  im- 
ported from  abroad;— Me  Gold  Isis 
medal^  or  T'hirty  Guineas. 

'  A  specimen  of  the  stone  at  least  two 
feet  square  and  two  inches  in  thick- 
ness, with  an  account  of  the  situation 
of  the  quarry,  and  certificates  of  its 
possessing  considerable  extent,  to  be 
produced  to  the  Society  on  or  before 
the  last  Tuesday  In  February,  1820. 

MIN^EALOGICAL   COUNTY  MAPS. 

98.  To  the  person  who  shall  complete 
and  publish  the  best  Mineralogical  Map 
of  any  County  in  the  United  Kingdom, 
on  a  scale  of  not  less  than  one  inch  to 
a  mile,  containing  an  account  of  the 
situation  of  the  different  mines  therein, 
and  describing  the  kinds  of  minerals 
thence  produced  with  sections  of  the 
strata;— <Ae  Gold  Medal,  or  Fifti^  Gui- 
neas, 

CerUficates  of  the  accuracy  of  such  maps. 


together  with  the  maps,  to  be  pro- 
duced to  the  Society  on  or  before  the 
first  Tuesday  in  February,  1320.  The 
maps  to  remain  the  property  of  the 
Society. 

MINESALOGICAL    MAP  OF    lEE* 
LAND. 

99.  To  the  person  who  shall  complete 
and  publish  an  accurate  Mineralogical 
Map  of  Ireland,  on  a  scale  of  not  less 
than  five  miles  to  an  inch,  containing 
particulars  described  in  the  foregoing 
premium  ;--tA«  Gold  Medal  or  Fijty 
Guineas, 

KINEBALOGICAL     MAP    OF    SCOT- 
LAND. 

100.  The  same  premium  is  offered  for 
a  Mineralogical  Map  of  Scotland,  on 
similar  conditions. 

NATURAL  HISTORY. 

101.  To  the  author  who  shall  publish 
intheyear  1819,  the  Natural  History  of 
any  county  in  the  United  Kingdom;— 
the  Gold  Medal,  or  Fifty  Guineas, 

It  is  required  that  the  several  natural 
productions,  animal,  vegetable,  and 
mineral,  peculiar  to  the  county,  or 
found  therein,  be  carefully  and  scien- 
tifically arranged  and  described,  in 
order  that  the  public  may  be  enabled 
to  judge  what  arts  or  manufactures 
are  most  likely  to  succeed  in  such 
county.  The  work  to  be  delivered  to  ' 
the  Society  on  or  before  the  last 
Tuesday  in  February,  1820,  and  a  copy 
to  be  the  property  of  the  Society. 
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HONORARY  PREMIUMS  FOR  NOBI- 
LITY. 
103.  For  the  best  Original  Painting  or 
Drawing  of  any  kind,  by  gentlemen  un- 
der the  age  of  twenty-one,  sons  or  grand- 
sons of  peers  or  peeresses  in  their  own 
right,  or  Great  Britain  or  Ireland  i—the 
Gold  Medal. 

103.  For  the  best  Copy  on  similar 
conditions; — the  Silver  Medal. 

104.  For  the  best  original  Painting  or 
DcawingyOfaoy  kind,  by  ladies  under 
Iho  nge  of  twenty* one;  daughters  or 
grand<<Uui^ter8  of  peess  or  peeresses  in 
their  owa  right,  of  Great  Britain  or  Ire- 

tttd^i''*4im^09t4M^L 


105.  For  the  best  Copy  on  similar 
conditions; — the  Silver  Medal, 

HONORARY    PREMIUMS    FOR    GEN- 
TLEMEN OR  LADIES. 

106.  For  the  best  Original  Painting  in 
oil  colours  by  gentlemen  under  the  age 
of  twenty  five ; — the  Gold  Medal. 

107.  For  the  best  Copy  in  oil  colours 
by  gentlemen  under  the  age  of  twenty 
one i^the  Silver  Medal. 

108.  For  the  best  Original  Drawing 
or  Painting  in  water  colours  by  gentle- 
men under  jthe  age  of  twenty  five;— 
ihe  Gold  Medal. 

109.  Fp?  the  best  Copy  in  water  co- 
b2  -  ' 
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lours  by  gentlemen  under  the  age  of 
twenty-one ; — the  Silver  MedaL 

110.  For  the  best  Original  Painting  in 
oil  colours  by  ladies  under  the  age  of 
twenty-five; — the  Gold  Medal, 

111.  For  the  best  Copy  in  oil  colours 
by  ladies  under  the  age  of  twenty-one ; — 
the  Silver  Medal. 

llSr  For  the  best  Original  Drawing, 
or  Painting  in  water  colours,  by  ladies 
under  the  age  of  twenty-five  ;-^he  Gold 
Medal. 

113.  For  the  best  Copy  by  ladies  un- 
der the  age  of  twenty-one  ;^-4he  Silver 
Medal. 

N.  B.  As  the  foregoing  honorary  pre- 
miums are  intended  only  for  the  nobiihy 
and  gentry;  persons  professing  any 
branch  of  the  polite  arts,  or  any  business 
dependent  on  the  arts  of  design,  or  the 
sons  and  daughters  of  such  persons,  will 
not  be  admited  candidates  m  the  above 
classes. 

PEEHIUMS  FOB  ARTISTS  AND 
OTHEBS. 

114.  For  the  best  Historical  Painting 
in  oil  colours,  by  gentlemen  under  the 
age  of  twenty-five; — the  Gold  Medal 

115.  For  the  best  Historical  Painting 
in  oil  colours  by  ladies  under  the  age  of 
twenty-five; — the  Gold  Medal. 

iie.  For  the  best  Historical  Drawing 
by  gentlemen  under  the  age  of  twenty- 
five;— <Ae  Gold  Medal. 

117.  For  the  best  Historical  Drawing 
by  ladies  under  the  age  of  twenty  five ; — 
the  Gold  Medal. 

118.  For  the  best  Copy  in  oil  colours, 
of  an  Historical  Painting,  by  persons  of 
either  sex,  under  the  age  of  twenty-one ; 
— the  Silver  Medal. 

119.  For  the  best  Historical  Drawing, 
being  a  Copy,  by  persons  of  either  sex, 
under  the  age  of  twenty  one ;— Me  Silver 
Medal. 

For  the  next  in  merit  on  similar  con* 
ditions; — the  Silver  Lit  Medal. 

130.  For  the  best  Original  Landscape, 
in  oil,  by  persons  of  either  sex,  unaer 
the  age  of  twenty  five;— t^e  Go/d  his 
Medal. 

121.  For  the  best  Original  Landscape 
in  water  colours,  by  persons  of  either 
sex,  under  the  age  of  twenty-one ; — the 
Silver  Medal. 

122.  For  the  best  copy  of  a  Landscape 
by  persons  of  either  sex,  under  the  age 
of  eighleen;-~the Silver  Isis  Medal, 

1S3.  For  the  best  Original  Portrait  by 


ladies  under  the  age  of  twenty  five; — 
the  Gold  MedaL 

124.  For  the  best  Original  Painting  or 
Drawing  of  fruit  or  flowers,  by  persons 
of  either  sex,  under  the  age  of  twenty- 
one  ; — the  Silver  Medal. 

125.  For  the  best  Original  Drawinzof 
any  kind  by  persons  of  either  sex  under 
the  age  of  twenty-five;— fAe  Gold  hit 
MedaL 

120.  For  the  best  Copy  by  persons  un- 
der the  age  of  twenty-one  :—tA«  Silver 
MedaL 

DBA  WINGS  FBOM  SCULPTUBE. 

127.  For  the  best  finished  Drawing  of 
the  nissus  of  the  Elgin  collection  in  the 
British  Museum ;  the  size  of  the  Draw- 
ing not  less  than  eighteen  inches  high, 
by  persons  of  either  sex,  under  the  age 
or  twenty-one; — the  Silver  Medal. 

128.  For  the  best  finished  Drawing  of 
the  Diana,  No.  11,  room  4,  in  the  Bri- 
tish Museum  (the  size  of  the  drawing 
not  less  than  18  inches  high)  by  persons 
of  either  sex  under  the  age  of  twenty- 
one  ; — the  Silver  MedaL 

129.  For  the  best  finished  Drawing  of 
an  Homeric  hero,  marked  No.  23,  room 
S,  in  the  British  Museum,  not  less  than 
twelve  inches  in  height,  by  persons  of 
either  sex, under  the  age  of  twenty-one; 
'•^the  Silver  Medal. 

130.  For  the  best  Outline,  after  the 
plaster  cast  of  the  Laocoon,  by  persons 
of  either  sex,  under  the  age  of  twenty- 
one,  the  figure  not  less  than  eighteen 
inches ;— *ac  Silver  MedaL 

PEBSPECTIVE  DBAWINGS* 

131.  For  the  best  Perspective  Draw- 
ing of  machinery,  by  persons  of  either 
sex,  under  the  age  of  twenty  one  i-^the 
Silver  MedaL 

ABCHITECTUBAL  DESIGNS. 

132.  For  the  best  Original  Design  for 
a  national  museum,  consisting  of  plan, 
elevation^  section,  and  perspective  view, 
each  to  be  the  size  of  aouble  elephant; 
the  drawings  to  remain  the  property  of 
the  Society  if  required  ;^the  Gold  Afe- 
dallion. 

For  the  next  in  merit;— Me  Silver 

Medallion, 

The  following  inscription  to  be  engraved 
on  these  Medallioni;  '^  The  Premium 
given  by  the  Society  for  the  Encou- 
ragement of  Arts,  Manu^tiires.  and 
Commerce,  in  conformity  to  the  Will 
of  John  Stock,  esq,  of  Hamp9tead•'^ 


Premiums  in  PoUu  Arts. 
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MODELS. 

133.  For  the  best  Original  Model  of  a 
g|:oup,  by  persons  under  the  age  of 
twenty-five;— Mc  Gold  Medal, 

For  the  next  in  merit :— (Ae  Gold  Im 
Medal, 

134.  For  a  single  figure  by  persons 
under  the  age  of  twenty  one ;— *  Ac  Silver 
MedaL 

135.  For  the  best  restored  Model  of 
the  Ilissus  in  the  Elgin  collection,  not 
less  than  three  feet  in  length;— *Ac 
Gold  Isis  Medal. 

*•*  The  Model  to  be  baked  or  cast  in 
plaster,  and  a  cast  from  the  Model  in 
each  case  to  remain  the  property  of 
the  Society  if  required. 

ANATOMICAL   MODELS. 

136.  For  the  best  original  anatomical 
model  in  wax ;— Mc  Gold  Medal. 

The  Society  in  calling  the  attention  of 
the  public  to  the  subject  of  anatomical 
modelling  beg  leave  to  refer  to  the 
beautiful  specimens  of  this  art  at  the 
Royal  College  of  Surgeons. 

ETCHING    OF  AN    HISTORICAL 
SUBJECT. 

137.  For  the  best  free  Etching  in  his- 
torical composition,  from  a  picture  of 
eminence;— ^Ae  Gold  his  Medal. 

ETCHING    OF   A   LANDSCAPE. 

138.  For  the  best  free  Etching  in 
Landscape  composition,  from  a  picture 
of  eminence  ;—the  Silver  Medal. 

HISTORICAL    ENGRAVINGS. 

139.  For  the  best  finished  Engraving 
in  historical  composition ;— ^Ac  Gold 
Medal. 

LANDSCAPE  ENGRAVING. 

140.  For  the  best  finished  Engraving 
in  Landscape  composition  ;—^A<;  Gold 
his  Medal. 

XNGRAVING    OF   A    PORTRAIT. 

141.  For  the  best  finished  Engraving 
of  a  Portrait;—  the  Gold  his  Medal. 

N.  B.  In  the  class  of  finished  Engrav- 
ings the  Society  requires  an  aqua-fortis 
impression,  and  a  finished  proof  to  be 
sent^  and  to  remain  with  the  Society. 

ENGRAVING    ON    STEEL. 

142.  For  the  best  specimen  of  engrav- 
ing on  a  steel  plate  net  less  than  5  inches 
\>y  ^  ioches  in  area;   th«  plate  to  be 


aflerwiu^s  hardened  without  injuring 
the  engraving ; — the  Gold  MedaL 
The  Plate,  with  two  impressions  from 
it,  both  in  its  soft  and  hardened  state, 
to  be  produced  to  the  Society.  The 
impressions,  but  not  the  plate,  to 
remain  the  property  of  the  Society. 

ENGRAVINGS  ON  WOOD  OR 
METAL  BLOCKS. 

143.  For  the  best  Engraving  on  Wood 
or  Metal  Blocks,  of  an  historical  sub- 
ject, the  size  of  the  principal  figure  not 
less  than  six  inches  m  height,  and  the 
Block  to  be  at  least  twelve  inches  by 
nine ; — the  Gdd  Im  Medal. 

Two  or  more  impressions,  with  the 
Block,  to  be  produced  to  the  Society. 
The  im])ressions,  but  not  the  Block, 
to  remain  the  property  of  the  So- 
ciety. 

N.  B.  An  impression  firomablock 
the  subject  of  which  has  been  recently 
drawn  and  etched  with  aqua-fortis  on 
cop][>er  is  deposited  with  the  Society  for 
the  inspecUon  of  artists  and  others. 

LITHOGRAPHY. 

144.  For  the  best  specimen  in  this 
art,  executed  on  stone  the  produce  of 
the  United  Kingdom  or  its  Colonies; — 
the  Gold  hu  Medal. 

A  particular  account  of  the  process  em- 
ployed, and  the  name  of  the  quarry 
whence  the  stone  was  taken,  with  six 
impressions  of  the  drawing,  to  be  pro- 
duced to  the  Society. 

MEDAL  DIE   ENGRAVING. 

145.  For  the  best  Die  Engraving 
either  of  a  single  figure  or  group,  after 
the  engraver's  own  design  and  model ; — 
the  GM  Medal. 

146.  For  the  best  Die  Engraving  of  a 
head ;— «A€  Gold  his  Medal. 

The  Dies,  with  two  impressions  or  casts, 
and  the  model,  in  each  claim  for 
Medal  Die  sinking,  are  to  be  pro- 
duced to  the  Socie^,  and  the  impres- 
sions or  casts  to  remain  the  property 
of  the  Society. 


CONDITIONS 
FOB  THE  POLITE  ARTS 

All  articles  in  the  class  of  Polite  Arts 
whether  for  claims  or  bounties,  are  to  be 
produced  to  $he  Society  on  or  before 


nu 


PrmiumM  in  Manufocturet. 


the  fir^t  Tuesday  in  March,  16S0,  and 
none  can  be  received  aAer  that  day. 

No  more  than  one  performance  in 
each  class  shall  be  received  from  the 
same  candidate. 

All  performances  to  which  premiums 
or  bounties  are  adjudged  shall  remain 
with  the  Society  until  after  the  second 
Wednesday  in  June,  1820,  when  they 
will  be  re- delivered,  unless  mentioned, 
in  the  premiums  to  the  contrary. 

No  performance  shall  be  admitted, 
that  has  obtained  a  reward  from  any 
other  society,  or  academy. 

It  is  required,  that  the  subjects  for 
which  premiums  are  offered,  be  delivered 
in  without  tlie  names,  or  any  external 
intimation  to  whom  they  belong ;  that 
the  claimant  affix  to  his  performance 
whatever  mark  he  pleases,  and  that  the 
same  mark'  be  inscribed  on  a  paper 
sealed  up,  containing  within,  the  name 
and  resiaence  of  the  Candidate,  and  on 
the  outside  the  age  and  sex,  and  the 
number  of  the  premium  in  claim  of 
which  the  performance  is  offered;  the 
name  ,not  to  be  disclosed  unless  the 
Candidate  be  successful,   or  in  conse- 


quence of  a  special  vote  of  the  Society, 
or  Committee.  No  production  can  be 
received  with  a  view  to  obtain  a  bounty, 
which  could  have  come  into  any  of  the 
foregoing  classes. 

To  encourage  real  merit,  and  to  pre« 
vent  attempts  to  im[>ose  on  the  Society, 
by  producmg  drawings  made  or  re- 
touched by  any  other  person  than  the 
Candidate,  the  Society  require  a  speci- 
men of  the  abilities  of  each  successful 
Candidate,  to  be  made  under  the  inspec- 
tion of  the  Committee  of  Polite  Arts. 

All  Candidates  in  the  Polite  Arts  are 
required  to  signify,  on  their  drawings, 
whether  the  performances  are  originals 
or  copies ;  and  if  possible  to  send  the 
originals  from  which  the  copies  are 
taken. 

All  copies  of  drawings, &c.  are  to  be  on 
a  different  scale  from  tne  original. 

The  Society  reserve  to  themselves  the 
power  of  giving  a  Medal  of  less  value 
than  the  premium  offered,  or  of  with- 
holding the  same  altogether,  in  cases 
where  the  performance  shall  be  deemed 
undeserving  of  reward. 


PREMIUMS  FOR  ENCOURAGING  AND  IMPROVING 
MANUFACTURES. 


CLOTH  FROM  HOP  STALKS, 
NETTLES,  &C. 

147.  To  the  person  who  shall  produce 
to  the  Society  the  greatest  quantity,  not 
less  than  thirty  yards,  of  cloth,  at  least 
27  inches  wide,  made  in  Great  Britain 
orIreland,of  Hop  Stalks  orBines,Nettles, 
or  other  raw  vegetable  substances,  the 
produce  of  Great  Britain  or  Ireland,  su- 
perior to    any  hitherto    manufactured 
from  such  substances,  and  which  can  be 
general  afforded  as  cheap  as  cloth   of 
equal  quality  and  appearance  now  made 
from  hemp,  f)ax,  or  cotton,  and  much 
finer  in  quality  than  any  hitherto  manu- 
factured in  England  from  Hop   Stalks 
&c.; — the  Gold  Medal ,  or  Thirty  Guineas, 
One  pound  of  the  thread  of  which  the 
Cloth  is  made,  and  thirty  yards  of  the 
Cloth,  together  with  proper  certificates 
that  the  whole  is  manufactured  from 
Hop  Stalks,  or  Bines,  &c.  to  be  pro- 
duced to  the  Society  on  or  before  the 
last  Tuesday  in  February,  1820. 


N.  B.  The  Society  is  already  in  the 
possession  of  Cloth  made  in  England 
from  Hop  Stalks  or  Bines,  and  Nettles, 
which  may  be  inspected  by  application 
to  the  houses  keeper. 

SHEEP''S  WOOL. 

148.  To  the  person  who  shall  prove  to 
the  Society,  that  he  has  sold  the  largest 
quantity  of  Merino  Wool,  or  such  Wool 
as  will  answer  the  same  purpose,  being 
the  pr6duce  of  his  own  flock,  in  the 
United  Kingdom,  for  the  purpose  of  be- 
ing manufactured  into  superfine  cloth, 
the  quantity  of  Wool  not  less  than  five 
hunclred  weight,  in  the  year  1819; — the 
Gold  Medal, 

Certificates,  along  with  samples  of  the 
wool,  and  of  the  cloth  manufactured 
from  it  to  be  produced  to  the  Society 
on.  or  before  the  last  Tuesday  in 
March,  1820. 

149.  For  the  next  greatest  quantity, 
not  less  than  two  hundred  and  fifty 


PrtmumM  m  Manufactures. 
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pmindt; 
cofidtttoiis. 


Silver  Medal,  on  similar 


WICKS  fobjcandles  oe  lamps. 

150.  To  the  person  who  shall  dis- 
cover to  the  Society,  a  method  of  ma- 
nufacturing Hop-stalks  or  Bines,  Nettles, 
or  any  other  cheap  material,  the  growth 
of  the  United  Kingdom,  so  as  to  render 
them  equally  fit  for  the  purpose  of  sup- 
plying the  place  of  cotton,  tor  Wicks  of 
Candles  or  Lamps;— ^A^jSi/ver  Medal  or 
Ih?enty  Guineas. 

Samples,  not  less  than  5lb8.  weight,  of 
the  Wicks  so  prepared,  to  be  pro- 
duced to  the  Society  on  or  before  the 
last  Tuesday  in  February,  1820,  with 
certificates  that  the  whole  quantity  is 
equal  in  quality  to  the  sample. 

WICKS  FOE  CANDLES. 

151.  To  the  person  who  shall  make 
known  to  the  Society  the  most  satis- 
factory result  of  a  series  of  experiments 
actuall^^  made  by  him  to  determine  the 
best  thickness  of  Cotton  Wicks  for  Can- 
dies, so  as  to  obviate  the  defects  of  those 
commonly  used ; — the  Silver  Medal  oi 
Ten  Guineas. 

Certificates  that  not  less  than  one  hun- 
dred weieht  have  been  so  made,  and 
six  pounds  of  the  Candles,  to  be  pro- 
duced to  the  Society,  on  or  before  the 
last  Tuesday  in  February^  1820. 
N.  B.  The  intention  in  offering  this 
premium  is,  to  ascertain   the   proper 
thickness  or  bulk  of  the  Wick  in  pro- 
portion to  that  of  the  tallow,  and  to  re- 
move the  unpleasant  consequences  and 
waste  arising  from  the  sparkling,  or  gut- 
tering of  the  candles  in  common  use. 

PAPEE  FEOM  EAW-VEGETABLE 
SUBSTANCES. 

158.  To  the  person  who  shall,  be- 
tween the  first  of  January,  1819,  and 
the  first  of  January,  1820,  make  the 
greatest  quantity,  and  of  the  best  quality 
(not  less  than  ten  reams)  of  good  and 
usefiil  paper,  from  raw  vegetable  sub- 
stances, the  produce  of  Great  Britain 
or  Ireland,  superior  to  any  hitherto 
manufactured  from  such  substances, 
and  which  can  be  generally  afforded  as 
cheap  as  paper  of  eoual  quality  and  ap- 
pearance now  made  firom  rag8;*-«M0 
Silver  Medaly  or  Te>eniv  Guineas. 

N,  B.  The  object  of  the  Society  be- 
ing to  add  to  the  mmiber  and  quantity 


of  raw  materials  used  in  this  manufac- 
ture, it  is  their  wish  to  include  every 
useful  sort  of  paper,  and  to  introduce 
such  natural  products  as  can  be  easily 
and  cheaply  procured  in  great  quantities. 
The  Society  are  in  possession  of  two  vo- 
lumes containing  a  great  variety  of  spe- 
cimens of  paper  made  from  raw-  vegeta- 
ble substances,  viz.  nettles,  potato- 
haulm,  hop-bines,  &c.  which  volumes 
may  be  inspected  by  any  person  on  ap- 
plication to  the  Housekeeper. 
Certificates  of  the  making  such  paper, 
and  one  ream  of  the  paper  to  be  pro- 
duced on  or  before  the  second  Tuesday 
in  February,  1820. 

TRANSPARENT    PAPER. 

153.  To  the  person  who  shall  dis- 
cover to  the  Society  a  method  of  making 
Paper  from  the  pulp,  that  shall  be  per- 
fectly transparent,  and  of  a  substance 
and  bodv  equal  to  foolscap,  that  shall 
take  and  bear  common  writing-ink  with 
the  same  facility  and  correctness  as 
Writing  paper  generally  in  use;— t Ac 
Silver  Medal,  or  Twenty  Guineas. 

Certificates  of  the  making  such  paper, 
an  account  of  the  process,  and  one 
ream  of  the  paper,  to  be  produced  on 
or  before  the  second  Tuesday  in 
March,  1820. 

(India  Paper,  see  page  xxx.) 

CHINTZ  PATTERNS  FOR  CALICO 
PRINTERS. 

154.  For  the  best  original  pattern  in^ 
a  new  taste,  of  light  and  dark-ground 
Chintz  for  garment  work,  or  furniture, 
fit  for  the  purpose  of  Calico-printers; — 
the  Silver  Medal. 

A  Copy  of  the  pattern  for  which  the 
premium  is  adjudged,  to  remain  the 
property  of  the  Society. 

COPPER-PLATE    PATTERNS. 

155.  For  the  best  pattern,  in  a  new 
style,  fit  for  the  purpose  of  calico-  printers 
for  garment-work  or  furniture ; — the 
Silver  Medal. 

A  Copy  of  the  pattern  for  which  the 
premium  is  adjudged,  to  remain  the 
property  of  the  Society. 
N,  B.  The  patterns  for  the  two  pre- 
ceding premiums  to  be  produced  on  or 
before  the^.tefl  Tuesday  in  February, 
1830. 
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GLOVES. 

156.  To  the  person  who  shall  make 
known  to  the  Society  a  process  equal  or 
superior  to  that  of  the  French,  for  pre- 
paring, dying,  and  finishing  the  skins, 
▼erified  by  actual  experiments,  and  the 
communication  accompanied  with  at 
least  a  dozen  pair  of  gloves  made  from 
skins  so  prepared  ;-^m  Gold  Medal,  or 
Forty  Guineas. 

Certificates  from  competent  persons, 
fully  approving  of  the  result  of  such 
experiments,  together  with  the  gloves 
and  communication,  to  be  product 
to  the  Society  on  or  before  the  last 
Tuesday  in  March,  1820. 

CAT-GUT. 

157.  To  the  person  who  shall  dis- 
cover to  the  Society  the  best  method  of 
manufacturing,  in  the  United  Kingdom 
of  Great  Britain  and  Ireland,  the  in- 
testines of  sheep,  lambs,  goats,  or  of 
any  other  animals,  into  the  article  called 
Cat-gut,  equally  strong,  clear,  smooth, 
even,  and  firee  from  knots,  as  the  best 
Italian  strings,  and  at  a  price  not  ex- 
ceeding what  they  are  usually  sold  for 
in  England  ;—the  Gold  Medal,  or  Thirty 

.  Guineas, 

Certificates  that  not  less  than  fiftv  pound 
weight  have  been  so  prepared  by  the 
claimant,  with  a  full  detail  of  the  pro- 
cess, and  samples  of  the  articles  of 
various  tliicknesses,  to  be  produced  to 
the  Society  on  or  before  the  first  Tues- 
day in  February,  1820. 


158.  For  the  next  matest  quantity, 
not  less  than  twenty-five  pounds ;— tAe 
Silver  Medal,  or  Xbenfy  Guineas,  on 
similar  conditions. 


HOSE  FOR  FIBE  ENGINES,  BBEW- 
HOUSES,  8U2. 

159.  To  the  person  who  shall  invent 
and  make  known  to  the  Society  a  me- 
thod of  making  Hose  for  Fire  Engines. 
Brewhouses^  £c.  similar  to  those  used 
on  the  Contment,  made  of  flax  or  hemp, 
or  other  flexible  material  cheaper  than 
leather  ;-4Ae  Gold  his  Medal,  or  Thirty 
Guineas, 

A  full  account  of  the  orocess  used  in 
manufacturing  it,  with  certificates  of 
its  efficacy  in  practice,  to  be  produced 
to  the  Society  on  or  before  the  last 
Tuesday  in  Februaiy,  1820. 

THBEAD    FOB    IiACE. 

160.  To  the  person  who  shall  invent 
or  discover  a  method  of  manufacturing 
Thread  from  flax,  for  the  making  of 
Lace,  of  as  fine  quality  as  any  used  on 
the  Continent  ;—tA6  Gold  Medal,  or 
Thirty  Guineas. 

Samples  of  the  Thread,  not  less  than  one 
pound  in  weight,  and  of  the  Lace 
made  therefrom,  together  with  certi- 
ficates that  not  less  than  ten  pounds 
in  weight  of  each  sort  has  been  manu- 
fiEu:tured,  to  be  produced  to  the  So- 
ciety, on  or  before  the  last  Tuesday 
in  March,  1830. 


PREMIUMS  IN  MECHANICS. 


GUNPOWDEB   MILLS. 

161.  To  the  person  who  shall  invent 
and  bring  to  perfection  the  most  effec- 
tual method  of  so  conducting  the  works 
of  Gunpowder  Mills  in  the  Dusiness  of 
making  Gunpowder,  as  to  prevent  ex- 
plosion;— the  Gold  Medal,  or  One  Hun- 
dred Guineas, 

Certificates  and  accounts  of  the  method 
having  been  put  in  practice  in  one  or 
more  Gunpowder  Mills  in  this  king- 
dom, and  that  it  promises,  in  the  opi- 


nion of  the  best  judges  concerned  in 
such  works,  to  answer  the  purpose  in- 
tended, to  be  produced  to  the  Society 
on  or  before  the  first  Tuesday  in 
February,  1820. 

N.  B.  As  an  encoutaeement  to  per- 
sons to  turn  their  thouj^ts  to  improve- 
ments of  this  nature,  u  any  should  be 
made  on  the  present  method  of  con- 
ducting the  business  of  Gunpowder 
making  which  fall  short  of  the  total 
prevention  of  explosion ;  such  bounty  or 
reward  will  be  bestowed  on  them  as 
they  may  appear  to  merit. 


Premiiinu  in  MuJuMcb. 
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TRANSIT   INSTBUMENTS, 

162.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  portable 
Transit  Instrument  which  may  easily  be 
converted  into  a  zenith  sector,  capable 
of  being  accurately  and  expeditiously 
adjusted  for  the  purpose  of  nnding  the 
latitudes  and  longitudes  of  places,  and 
superior  to  any  portable  Transit  Instru- 
ment now  in  use ; — the  Gold  Medal^  or 
Twty  Guineas, 

To  be  produced  on  or  before  the  last 
Tuesday  in  February,  1820. 

FAMILY    MILL. 

163.  To  tiie  person  who  shall  invent 
and  produce  to  the  Society,  the  best 
constructed  Mill  for  Grinding  Com  for 
the  use  of  private  families,  or  parish 
poor;  the  construction  to  be  such  as  to 
render  the  working  of  the  Mill  easy  and 
expeditious,  and  superior  to  any  hitherto 
in  use; — the  Gold  Medaly  or  Thirty  Gui- 
neas, 

The  Mill,  and  certificates  of  its  having 
been  used  to  good  effect,  to  be  pro- 
duced to  the  ^iety  on  or  before  the 
last  Tuesday  in  February,  1820. 
Cheapness  and  simplicity  will  be  con- 
sidered as  essential  parts  of  its  merit ; 
and  the  Mill,  or  a  model,  to  remain 
with  the  Society. 

A   PORTABLE  MILL  FOR  GRIND- 
ING   CORN. 

164.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  Portable 
Corn  Mill,  superior  to  any  now  in  use ; 
"-the  Gold  Isis  Medaly  or  Thirty  Gui- 
neas, 

The  Mill,  'and  certificates  of  its  efficacy 
from  actual  use,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1820. 

A    PORTABLE   OVEN. 

165.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  Portable 
Oven,  superior  to  any  hitherto  in  use ; 
— the  Silver  Mtdal^  or  TiBenty  Guineas, 

The  Oven,  with  certificates  that  it  has 
been  found  to  answer  in  use,  to  be 
produced  to  the  Society,  on  or  before 
the  last  Tuesdayin  February,  1820. 

MACHINE    FOR  RAISING  COALS, 
ORE,   &C.  8CC. 

166.  To  the  person  who  shall  invent 
a  machine  for  raising  coals,  ore;  &c. 


from  mines,  superior  to  any  hitherto 
known  or  in  use;  and  which  shall  pro- 
duce the  effect  at  less  expense  \—the 
Gold  Medalf  or  Fifty  Guineas. 
A  model  of  the  Machine,  made  on  a 
scale  of  not  less  than  one  inch  to  a 
foot,  with  a  certificate  that  a  machine 
at  large  on  the  same  construction  has 
been  advantageously  used,  to  be  pro- 
duced to  the  Society  on  or  before  the 
second  Tuesday  in  February,  1820. 

IMPROVED   WALKING-WHEEL, 
OR   CRANE. 

167.  To  the  person  who  shall  invent 
an  improved  Walking  Wheel  or  Crane, 
on  which  the  weight  or  power  of  anv 
person  or  persons  shall  be  applied  with 
the  greatest  safety  and  effect,  and  so 
contrived  that  the  power  can  be  varied 
according  to  the  greater  or  less  weieht 
to  be  raised  or  lowered ; — the  Gold  Jue- 
dal^  or  Thirty  Guineas. 

The  model  on  a  scale  of  not  less  than 
one  inch  to  a  foot,  with  a  proper  cer- 
tificate that  the  machine  at  large  has 
been  employed  to  good  effect,  to  be 
produced  to  the  Society  on  or  before 
the  second  Tuesday  in  March,  1820. 

MACHINE  FOR  RAISING  WATER. 

168.  To  the  person  who  shall  invent 
a  machine  on  a  better,  cheaper,  and 
more  simple  construction  than  any 
hitherto  known  or  in  use  for  raising 
water  out  of  wells,  &c.  firom  a  depth  of 
not  less  than  fif^y  feet;— 4he  Gold  Me- 
dalj  or  Thirty  Guineas. 

Certificates  of  the  performance  of  the 
machine,  and  a  model  of  it,  on  a  scale 
of  not  less  than  one  inch  to  a  foot,  to 
be  produced  to  the  Society  on  or  be- 
fore the  last  Tuesday  in  Februaiy, 
182a 

EXTINGUISHING   FIRES. 

169.  To  the  person  who  shall  pro- 
duce to  the  Society  the  best  and  most 
effectual  method  of  procuring  an  imme- 
diate supply  of  water  in  case  of  Fire,  or 
for  the  means  best  calculated  to  prevent 
or  extinguish  accidental  Fires  in  build- 
ings, superior  to  any  now  in  vae;--^he 
Gold  Medal,  or  Thirty  Guineas. 
Certificates  of  the  method  havinj;  been 

practised  with  success,  with  a  £ll  de* 
,  scription  thereof,  to  be  delivered  to  the 
Society  on  or  before  the  last  Tuesday 
in  January,  1820, 
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iVsmstfnu  in  Mechdnies. 


BORING  AND  BLASTING  ROCKS. 

170.  To  the  person  who  shall  diiicover 
lo  the  Society  a  more  simple,  safe,  ch^ap, 
and  expeditious  method  than  any 
hitherlo  known  or  in  use,  of  Boring  or 
Blasting  Hocks  in  mines,  shafts,  wells^ 
hc.;^the  Gold  Medal,  or  Thirti^  Guin 
neas. 

Certificates  of  the  method  having  been 
practised  with  success,  with  a  mil  de- 
scription thereof,  to  be  delivered  to 
the  Society  on  or  before  the  first 
Tuesday  in  February,  1820. 

HEATING  ROOMS  FOR  THE  PUR- 
POSE   OF    MANUFACTTJRERS. 

171.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  method  of 
Heating  Rooms,  superior  to  any  hitherto 
known  or  in  use,  and  at  a  moderate  ex- 
pense, for  the  purpose  of  painters,  ja- 
panners,  and  other  manufacturers,  so  as 
to  avoid  the  netessity  of  iron  or  copper 
tunnels  going  through  the  rooms  to 
convey  the  smoke,  whereby  the  danger 
ftom  such  tunnels  may  be  prevented; — 
the  Gold  Medal,  or  Thirty  Guineas, 

A  model  oi:  complete  drawing  and  de- 
scription of  the  method,  with  certifi- 
cates that  it  has  been  successfully 
practised,  to  be  delivered  to  the  So- 
ciety on  or  before  the  last  Tuesday  in 
March,  1820. 

IMPR0VE1>    VENTILATION. 

172.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  mode  of 
permanently  Ventilating  the  apartments 
m  hospitals,  workhouses,  and  other 
crowded  places,  superior  to  any  now 
known  or  used;-^^4«  Gold  Medal,  or 
J?Vi^y  Guineas, 

A  model  of  the  apparatus,  and  a  full 
account  of  the  means  by  which  the 
effect  has  been  produced,  with  proper 
certificates,  to  oe  delivered  to  the 
Society  On  of  before  the  last  Tuesday 
in  February,  1820. 

FOR     PREVENTING     ACCIDENTS 
FROM    STAGE    COACHES. 

173.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  method  or 
methods  for  preventing  accidents  arising 
from  Stage  Coaches  ;-*-/A«  Gold  Medal, 
or  Thi»^y  Guineas. 

Ample  certificates  of  its  efficacy,  and  a 


description  of  the  method,  with  mo- 
dels of  the  machinery  used,  to  be  pro- 
duced to  the  Society  on  or  before  the 
last  Tuesday  in  February,  1820. 
N.  B.    The  Society  wish  to  impress 
strongly  on  the  public  the  necessity  of 
turning  their  attention  to  the  above  pre- 
mium, from  the  number  of  accidents 
that  daily  occur ;  and  suggest  whether 
they  might  not  in  some  oegree  be  pre- 
vented, by  an  alteration  in  the  manner 
of  placing  the  luggage. 

PREVENTING  ACCIDENTS  FROM 
HORSES  FALLING  WITH  TWO- 
WHEELED    CARRIAGES. 

174.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  method, 
supenor  to  any  hitherto  known  or  in 
use,  to  prevent  accidents  from  the  fall- 
ing of  Horses  with  Two- wheeled  Car- 
riages, especially  on  steep  declivities; — 
the  Gold  Medal,  or  Thirty  Guineas, 

A  model  of  the  apparatus,  and  a  full 
account  of  the  means  by  which  the 
effect  has  been  produced,  with  proper 
certificates  that  the  same  has  been 
used  with  success,  to  be  delivered  to 
the  Society  on  or  before  the  second 
Tuesday  in  February,  1820. 

IMPROVING       TURNPIKE       ANiD 
OTHER   ROADS. 

175.  To  the  person  who  shall  discover 
to  the  Society  the  most  effectual  and 
cheapest  method,  verified  by.  actual  ex- 
periments, of  combining  the  materials 
ordinarily  employed  in  making  or  re- 
pairing Roads,  so  as  to  form  them  of 
the  hardest  consistency  by  their  ce- 
menting properties,  or  by  an  artificial 
mixture  of  earth,  stones,  &c.  altered  by 
heat,  or  any  other  mode,  so  as  to  form 
aii  even,  hard,  and  durable  carriage- 
road  ; — the  Gold  Medal,  or  Thirty  Gui- 
neas, •  . 

It  is  required  that  an  accurate  account 
of  the  method  used,  and  every  ex- 
pense attending  it,  together  with 
satisfactory  certificates  of  its  being 
effectual,  be  delivered  to  the  Society 
on  or  before  the  first  Tuesday  in 
March,  1820. 

RAISING  THE  BODIES  OF  PER- 
SONS WHO  HAVE  SUNK  UN- 
DER  WATER. 

176.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  cheap  and 
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Portable  Drag,  or  other  machine,  supe- 
rior to  those  now  in  use,  for  the  purpose 
of  taking  up,  in  the  best  and  most  expe- 
ditious manner,  and  with  the  least  in- 
jury, the  bodies  of  persons  who  have 
sunk  under  water;— -iAe  Gold  Medal,  or 
Thirty  Guineas. 

The  drag  or  machine,  to  answer  the 
purpose  intended,  to  be  produced  to 
the  Society  on  or  before  the  first  Tues- 
day in  March,  1820. 

FOB  PREVENTING  PREJUDICIAL 
EFFECTS  TO  THE  PERSONS 
EMPLOYED  IN  POINTING 
NEEDLES. 

177.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  mode  of 
obviating  the  prejudicial  effects  that  at- 
tend the  operation  of  Pointing  Needles, 
by  grinding  them  dry, during  which  the 

S articles  of  grindstone-dust,  and  steel, 
eing  thrown  inlo  the  air,  and  received 
with  it  into  tlie  lungs,  occasion  asthma, 
consumption,  and  other  painful  disor- 
ders;—*^c  Gold  Medal,  or  Thirty  Gui> 
nea$. 

A  model  of  the  apparatus,  and  a  full 
account  of  the  means  by  which  the 
effect  has  been  produced,  together 
with  proper  certificates  of  its  jjracti- 
cabiJily  and  adoption,  to  be  delivered 
to  the  Society  on  or  before  the  second 
Tuesday  in  March,  1820. 


A  SVBSTITUTB  FOR  LEAD  PIPES* 

178.  To  the  person  who  shall  invent 
and  produce  to  the  Society,  a  substitute 
for  the  Lead  Pipes  used  for  conveying 
malt  and  other  liquors  from  the  cellars 
to  the  bars  of  public  houses ; — the  Gold 
Medal,  or  iifty  Guineas, 

The  substance  of  which  the  Pipe  is 
made  must  be  free  from  any  poisonous 
or  noxious  quality,  equally  durable  as 
lead,  and  at  a  moderate  expense ;  and 
a  specimen  thereof,  not  less  than  ten 
yards  in  length,  with  a  complete  de- 
scription of  the  process  employed  in 
forming  it,  must  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1820. 

PREVENTI14G  EXPLOSIONS  IN 
STEAM-ENGINE  AND  OTHER 
COVERED    BOILERS. 

179.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  method  of 
rendering  Steam  Engines  and  other  co« 
vered  boilers  safer  than  any  now  in  use^ 
and  less  liable  to  accidents  from  explo- 
sion ; — the  Gold  Medal,  and  not  less  than 
Thirty  Guineas. 

Ample  certificates  that  the  method  has 
been  found  to  answer  its  intended 
purpose,  to  be  produced  to  the  So- 
ciety, on  or  before  the  last  Tuesday 
in  February,  1820. 


PREMIUMS  OFFERED  FOR  THE  ADVANTAGE  OF  THE 
COMMERCE  OF  THE  UNITED  EMPIRE. 


TAKING  WHALES  BY  THE  GUN- 
HARPOON. 

180.  To  the  person  who  shall  strike 
and  take  the  greatest  number  of  Whales, 
not  fewer  than  three,  with  the  Giin- 
harpoon^ — Ten  Guineas, 

Certificates  of  the  striking  such  Whales, 
and  that  they  were  actually  taken  in 
the  year  1818,  signed  by  the  master, 
or  by  the  mate  when  the  claim  is 
made  by  the  master,  to  be  produced 
to  the  Sociefy  on  or  before  the  last 
Tuesday  in  December,  1819. 


TAKING    PORPOISES. 
181.  To  the  people  in  any  boat  or 
vessel,  who,  in  the  year  1819,  shall  take 
the  greatest  number  of  Porpoises,  not 
fewer  than  thirty,  on  the  coast  of  Great 
Britain  or  Ireland,  by  gun-harpoon,  or 
any  other  method,  for  the  purpose  of 
extracting   oil  from  them; — the  Gold 
Medal,  or  thirty  Guineas. 
Certificates  of  the  number,  signed  by 
the  persons  to  whom  they  have  beeii 
sold  Or  delivered  for  the  put-pose  of 
extracting  the  oil,  to  be  produced  to 
the  Society  on  or  before  the  lastTues- 
day  in  February,  1819. 
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OIL   FROM  PORPOISES,  OB    SUN 
FISH. 

188.  To  the  person  who  shall  manu- 
fiakcture  the  greatest  quantity  of  Oil  from 
Porpoises  or  Sunfish  taken  on  the  coast 
of  Great  Britain  or  Ireland,  in  the  year 
1819,  not  less  than  twenty  tons; — the 
Gold  Medalf  or  TMrty  Guineas, 
Certificates  of  the  oil  having  been  made 
from  porpoises   or  sunnsh   actually 
caught  on  the  coast  of  Great  Britain 
or  ueland,  and  two  gallons  of  the  oil 
as  a  sample,  to  be  produced  to  the 
Society  on  or  before  the  last  Tues- 
day in  February,  1830. 

CURING  HERRINGS. 
183.  To  the  person  who  shall  send  to 
the  Society  the  best  sample  of  White 
Herrings  (not  less  than  a  sixteen  gallon 
barrel)  with  certificates  that  not  less 
than  thirty  barrels,  equal  in  all  respects 
to  the  sample,  have  been  cured  in  a  Bri- 
tish or  Irish  vessel  or  port,  by  the  per- 
son by  whom  the  sample  has  been  sent 
to  the  Society  ;^4Ae  Gold  Medal,  or 
Fifty  Guineas, 

Samples  to  be  produced  to  the  Society, 
on  or  before  the  first  Tuesday  in  Ja- 
nuary, 1820,  with  certificates  that  the 
conditions  of  the  premium  have  been 
fulfilled ;  together  with  a  full  descrip- 
tion of  the  process  employed. 
In  the  S7th  volume  of  the  Society's 
Transactions,  will  be  published  a  valuable 
communication  from  Mr.  Denovan  of 


Leith  on  the  cure  of  British  herrings,  to 
which  the  Society  particularly  wish  to 
direct  the  attention  of  such  persons  as 
intend  to  claim  this  premium. 

CURING  MACKAREL. 

184.  To  the  person  or  persons  who 
shall,  before  January,  1820,  cure  the 
greatest  quantity  of  Mackarel,  not  less 
m  number  than  ten  thousand,  in  the 
best  manner  and  to  the  satisfaction  of 
the  Society,  the  same  being  caught  in 
the  British  or  Irish  seas,  and  cured  in  a 
British  or  Irish  vessel  or  port; — the 
Gold  Isis  Medaly  or  Ta>enty'five  Guineas, 

185.  For  the  next  greatest  Quantity, 
not  less  than  five  thousand ; — the  Silver 
Medal,  or  Fifteen  Guineas. 

A  sixteen  gallon  barrel  of  the  mackarel 
to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  January, 
1830,  with  certificates  that  the  condi- 
tions of  the  premium  have  been  ful- 
filled, and  that  the  whole  were  cured 
in  the  same  manner  as  the  specimens, 
together  with  a  full  description  of  the 
process  employed. 

The  same  premiums  to  be  extended 
one  year  farther,  on  similar  conditions. 
N,  B,  Specimens  of  cured  mackarel,  • 
which  promise  to  afibrd  a  most  valuable 
article  of  trade  and  food,  even  superior 
to  herrings,  have  been  sent  to  the  So- 
ciety, and  have  induced  them  to  turn 
the  attention  of  the  public  thereto,  by 
offering  the  above  premiums. 


PREMIUMS  OFFERED  FOR  THE  ADVANTAGE  OF  THE 
BRITISH  COLONIES. 


NUTMEGS. 

186.  For  the  greatest  quantity  of 
Merchantable  Nutmegs,  not  less  than 
ten  pounds  weight,  being  the  growth  of 
his  majesty's  oominions  in  the  West 
Indies,  or  any  of  the  British  settlements 
on  the  coast  of  Africa,  or  of  the  several 
islands  adjacent  thereto,  and  ,  equal  to 
those  imported  from  the  islands  of  the 
East  Indies;— *A€  Gold  Medal,  or  Fifty 
Guineas, 

Satisfactory  certificates,  from  the  go- 
▼ernor.  or  commander  in  chief,  of  the 
place  of  growth,  with  an  account  of 
the  number  of  trees,  their  age,  nearly 


the  quantity  of  fruit  on  each  tree,  and 
the  manner  of  culture,  to  be  produced 
on  or  before  the  first  Tuesday  in  Ja- 
nuary, 1831. 

The  same  premium  is  offered  for  the 
years  1829  and  1838. 

KALI  FOR  BARILLA. 

187.  To  the  person  who  shall  have 
cultivated,  in  the  Bahama  islands,  or 
any  other  part  of  his  majesty's  domi- 
nions in  the  West  Indies,  or  any  of 
the  British  settlements  on  the  coast  of 
Afirica,or  the  several  islands  adjacent 
thereto,  in  the  year  1819,  the  greatest 
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quantity  of  land,  not  less  than  two 
acres,  with  Spanish  Kali  fit  for  the  pur- 
pose of  making  Barilla ; — the  Gold  Me^ 
dal,  or  Thirti/  Guineas. 

188.  For  the  next  greatest  quantity, 
not  less  than  one  acre ; — the  Silver  Me^ 
dal,  or  Fifteen  Guineas, 
Certificates,  signed  by  the  governor  or 

commander  in  chief  for  the  time 
being,  of  the  quantity  of  land  so  cul- 
tivatedf  and  ofthe  state  of  the  olants 
at  the  time  of  signing  such  certincates, 
to  be  delivered  to  the  Society,  with 
samples  of  the  [kali,  on  or  before  the 
second  Tuesday  in  February,  1820. 
The  same  premiums,  on  similar  con- 
ditions, will  be  given  for  Barilla  grown 
in  1820  and  1881. 

DESTROYING  THE  INSECT  COM- 
MONLY CALLED  THE  BORER. 

189.  To  the  person  who  shall  com- 
municate to  the   Society  an  effectual 
method  of  destroying  the  insect  com- 
monly called  the  Borer,  which  has  of 
late  years  been  so  destructive  to  the 
sugar  canes  in  the  West  India  islands ; 
^the  Gold  Medal,  or  Fifty  Guineas. 
The  discovery  to  be  ascertained  by  sa- 
tisfactory certificates,  under  the  band 
and  seal  ofthe  governor  or  commander 
in  chief  for  the  time  being,  and  of 
some  other  respectable  persons,  inha* 
bitants  ofthe  islands,  or  ether  place, 
in  which  the  remedy  has  been  suc- 
cessfully  applied;   such  certificates 
to  be  delivered  to  the  Society  on  or 
before  the  first  Tuesday  in  February, 
1820. 

CULTIVATION    OF    HEMP    IN 
UPPER    CANADA. 

190.  To  the  person  who  shall  sow  with 
Hemp  the  greatest  quantity  of  land  in 
the  province  of  Upper  Canada,  not  less 
than  six  arpents  (each  four-fifths  of  a 
statute  acre),  in  the  year  1819,  and  shall 
at  the  proper  season  cause  to  be  plucked 
the  summer  Hemp  (or  male  hemp  bear- 
ing no  seed),  and  continue  the  winter 
hemp  (or  female  hemp  bearing  seed), 
on  the  ground  until  the  seed  is  ripe;*- 
the  Gold  Medal,  or  One  Hundred  Dol- 
lars. 

191.  To  the  person  who  shall  sow 
with  Hemp  the  next  greatest  quantity 
of  land  in  the  same  province  or  Upper 
Canada,  not  less  than  Eye  arpents,  in 
the   year -1819,  in  the  manner  above- 


mentioned  ;^the  Siher  MedalfOr  Eighty 
Dollars^ 

192.  For  the  next  greatest«ya^ntity  of 
land,  in  the  same   province,  and  in  a 
similar  manner,  not  less  than  three  ar- 
pents;— Forty  Dollars. 
Certificates  of  the  number  of  arpents, 
the  method  of  culture,  ofthe  plucking 
ofthe  hemp,  with  a  general  account 
whether  sown  broad-cast  or  in  drills, 
the  expense,  soil,  cultivation  and  pro- 
duce, to  be  transmitted  to  the  Sooety, 
certified  under  the  hand  and  seal  of 
the  eovemor  or  lieutenant-governor, 
together  with  28lbs.   of  the  hemp, 
and  two  quarts  of  the  seed,  on  or  be- 
fore the  last  Tuesday  in  April,  1821.. 

CULTIVATION    OF  HEMP  IN 
LOWER  CAJKADA. 

193  to  195.  Premiums  exactly  similar 
in  all  respects  to  those  held  out  for  the 
province  of  Upper  Canada,  are  aJso 
offered  for  the  province  of  Lower  Canada. 

CULTIVATION  OF  HEMP  IN  NOVA 
SCOTIA  AND  NEW  BRUNS- 
WICK. 

196  to  198.  Similar  premiums  in  all 
respects  are  also  offered  to  the  provinces 
of  Nova  Scotia  and  New  Bnmswick. 

IMPORTATION  OF  HEMP  FROM 
CANADA,  NOVA  SCOTIA,  AND 
NEW    BRUNSWICK. 

199.  To  the  master  of  that  vessel 
which  shall  bring  to  this  counti^  the 
greatest  quantity  of  Marketable  Hemp, 
not  less  than  one  hundred  tons,  in  the 
year  1819,  the.produce  of  Canada,  or  of 
one  of  the  above-mentioned  provinces ; 
^the  Gold  Medal. 

900.    To  the  master  of  that  vessel 
which  shall  bring  the  next  Quantity,  not 
less  than  fifty  tons;— tAe  Silver  Medah 
Certificates,  satisfactory  to  the  Society, 
to  be  produced  by  the  master  of  the 
vessel  on  or  before  the  first  Tuesday  in 
February,  1830,  to  testify  that  such 
hemp  was  grown  and  prepared  in  Ca- 
nada, Nova  Scotia,  or  New  Brunswick. 

SUBSTITUTE    FOR    HEMP. 

201.  To  the  person  who,  in  the  year 
1818,  shall  discover  and  produce  to' the 
Society  a  substitute  for  Hemp,  equalfy 
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€heap>  durable,  and  applicable  to  all  the 

purposes  for  which  hemp  is  now  used  ;•— 

the  Goid  Medal f  or  Fifty  Guineas. 

A  quantity  of  the  substitute,  not  less 

tnan  one  hundred  weight,   together 

with  the  proper  certificates  from  the 

governor  or  commander  in  chief,  if 

raised  in  any  of  the  British  colonies, 

or  from  the  Secretary  of  the  Board  of 

Trade,  if  raised  in  the  East  Indies,  to 

prove  that  the  same  has  been  used 

with  success,  to  be  produced  to  the 

Society  on  or  before  the  last  Tuesday 

in  February,  1820. 

N.B.  The  premiums  from  No.  J86,  to 
801,  are  all  extended  one  year  farther, 
on  similar  conditions. 

SILK. 

802.  For  the  greatest  quantity  of  silk 
.proper  for  manufactures,  not  less  than 
one  hundred  pounds  weight,  produced 
•by  any  person  in  the  Isle  of  France,  or 
in  Malta,  or  islands  near  or  adjacent 
thereto,  in  the  possession  of  Great 
Britain,  in  the  year  1818,  from  Silk- 


worms bred  there  i-^the  Gold  Medals  or 

Fifty  Guineas. 

Specimens  of  the  Silk,  not  less  than  one 
pound,  with  an  account  of  the  method 
m  which  the  Silk-wornis  were  mana- 
ged ;  the  kind  and  size  of  the  mulberry- 
trees  from  whence  they  were  furnished 
with  food,  and  particulars  respecting 
the  culture  of  Ine  mulberry  trees  for 
that  purpose,  to  be  produced  to  the 
Society  on  or  before  the  first  Tuesday 
in  March,  1820. 

203.  For  the  next  greatest  quantity, 
not  less  than  fifty  pounds,  on  similar 
conditions; — the  Silver  Medal,  or  Twenty 
Guineas. 

Satisfactory  certificates  from  the  gover- 
nor or  commander  in  chief  of  the  dis- 
trict where  the  said  Silk  was  produced, 
and  of  the  several  particulars  above 
mentioned,  to  be  delivered  to* the 
Societv  along  with  the  samples  re- 
quired^ 

N.  B,  The  same  premiums,  on  similar 
conditions,  will  be  given  for  Silk  pro- 
duced in  the  year  1819. 


PREMIUMS  OFFERED  FOR  THE  ADVANTAGE  OF  THE 
BRITISH  SETTLEMENTS  IN  THE  EAST  INDIES. 


INDIA  PAPER  FOR  COPPER 
PLATE  PRINTING. 

204.  To  the  person  who  shall  commu- 
nicate to  tiie  Society  the  best  account 
of  the  process  employed  in  India  or  China 
in  the  manufacture  of  Paper  used  in  Eng- 
land for  Copper  Plate  Printing,  and 
known  by  the  name  of  India  Paper,  to- 
gether with  an  account  of  the  materials 
from  which  such  Paper  is  made ; — the 
Gold  Medal,  or  Fifty  Guineas, 
Specimens  of  the  paper,  not  less  than 

one  ream,  with  samples  of  the  mate- 
rials in  their  raw  or  unmanufactured 
■state,  and  satisfactory  certificates 
signed  by  the  Secretary  of  the  Board 
ot  Trade  of  the  respective  settlement, 
to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  March, 
1821,  or  1822. 

BHAUGULPORE   CpTTON. 

205.  To  the  person  who  shall  import 
into  the  yorX  of  London,  in   the  year 


1819,  the  greatest  quantity,  not  less 
than  oneton,of  theBhaiigulpore  Cotton, 
from  which  Cloths  are  made  in  imitap- 
lion'  of  nankin,  without  dying;— Me 
Gold  Medal. 

A  quantity  of  the  Cotton,  not  less  than 
five  pounds  weight,  in  the  pod,  and 
five  pounds  carded,  to  be  produced  io 
the  Society,  with  proper  certificates, 
signed  by  the  Secretary  of  the  Board 
of  Trade  of  Bengal  or  Bombay,  on  or 
before  the  last  Tuesday  in  February, 
1820. 

ANNATTO. 

206.  To  the  person  who,  in  the  year 
1819,  shall  import  into  the  port  of  Lon- 
don, from  any  part  of  the  British  settle- 
ments in  the  East  Indies,  the  greatest 
quantity  of  annatto,  not  less  than  five- 
hundred  weight;— Me  Gold  Medal. 
A  quantity  of  the  annatto,  iH>t  less  thaa 
ten  ipounds  weight,  to  be  produced  to 
the  Society,  with  proper  certificates, 
signed  by  the  Secretary  of  the  Board 
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of  trade  of  the  respectiTe  settlement, 
that  the  annatto  is  the  produce  of 
such  settlement,  on  or  before  the  last 
Tuesday  in  February,  1820. 

TRUE  COCHINEAL. 

307.  To  the  person,  who  in  the  year 
1819,  shall  import  into  the  port  of  Lon- 
don, from  any  part  of  the  British  settle- 
ments in  the  East  Indies,  the  greatest 
quantity  of  true  Cochineal,  not  less  than 
tnree  hundred  weight; — the  Gold  Medal, 


A  quantity  of  the  Cochineal,  not  less 
than  three-pounds  weight,  with  pro- 
per certiGcates,  signed  by  the  Secre* 
tary  of  the  Board  of  Trade  of  the  re- 
spective settlement,  that  the  Cochineal 
is  the  produce  of  such  settlement,  to 
be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  February, 
1820. 
N,  B.  The  premiums  from  No.  904  to 

S07  inclusive,  are  all  extended  two  years 

farther,  on  similar  conditions. 


BRITISH  MARBLES. 


THE  SOCIETY  considering  that  it 
would  be  beneficial  to  the  Commerce 
of  the  United  Kingdom  to  bring  the 
British  Marbles  into  general  use,  and 
that  the  most  efiectual  method  of  ac- 
complishing their  object  would  be,ybr 
the  pretent,  to  make  them  more  gene- 
rally known  in  the  Capital,  have  come 
to  the  following  Resolution  : 

Resolved,  That  specimens  of  British 
Marbles  be  exposed  in  the  Society's 
Rooms,  in  the  Adelphi,  for  the  inspec- 
tion of  the  public  under  the  following 
regulations : 

ist,  That  all  the  specimens  be  exact 
to  a  given  size,  viz.  eight  inches  high, 
six  inches  broad,  one  thick,  and  poUshed 
on  one  face. 

2nd,  That  a  book  be  kept,  containing 
the  number  of  each  specimen,  and  de- 
scribing the  situation  of  the  quarry,  the 
name  of  the  parish  where  situated,  the 
distance  of  the  quarry  from  a  beaten 


road,  and  the  distance  of  that  road  from 
water-carriage,  with  the  name  of  the 
donor  and  proprietor.  Any  remarks  oa 
the  qualities  of  the  Marbles,  or  on  the 
lime  produced  from  them,  will  be  grate- 
fully received  and  preserved  by  the  So- 
ciety, as  materials  for  future  inquiries. 

As  the  exertions  of  the  Society  can  be 
generally  beneficial  only  inasmuch  as 
their  views  are  seconded  by  the  public, 
the  Society  request,  that  all  proprietors 
of  Marble  Quarries  will  favour  them 
with  a  specimen  of  the  Marble,  worked 
to  the  exact  size  above-mentioned,  with 
the  description  of  the  quarry  as  above, 
that  the  same  may  be  entered  in  the 
book  to  be  preserved  for  the  use  of  the 
public.  By  such  arrangements,  it  is  ex- 
pected that  the  interest  of  the  pro- 
prietors of  the  quarries  will  be  pro- 
moted, and  the  use  of  British  Marble 
much  extended.  A  variety  are  already 
exhibited  in  the  Society's  Rooms. 
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Rewardi  given  in  1819. 


REWARDS  BESTOWED  BY  THE  SOCIETY  DURING  THEIR  SESSION 
WHICH  COMMENCED  ON  THE  FIRST  WEDNESDAY  IN  NOVEMBER, 
1818,    AND   CLOSED   ON  THE   18tH   OP   JUNE,     1819. 


1)9  AGBICTTLTtJRE  AND   RURAL 
SCOKOMY. 

t.  To  W.  W.  Thackeray,  M.  D.  of 
Chester f  for  planting  188  Acres  with 
Forest  Trees,  the  Gold  Medal.      ^ 

3.  To  Ralph  Creyke,  Etq.  of  Dotterill 
Park  near  Bcoerley,  for  planting  187 
Acres  with  Forest  Trees,  the  Silver 
Medal. 

5.  To  Charles  Fythe  Palmer,  Etq.  M.  P. 
of  Luckl&f  near  Oakingham,  Berks, 
ror  planting  115  Acres  with  Forest 
Trees,  the  Silver  Ceres  MedaL 

4.  To  Mr.  J.  Beckway,  of  Zewisham, 
Kent,  for  a  machine  ior  weighing  and 
binding  ha^,  the  Silver  Isis  Medal  and 
Fifteen  Guineas. 

6.  To  Mr.  T.  Lane,  of  Stockwell,  for  a 
Fruit  Gatherer,  Ten  Guineas. 

«.  To  Mr.  E.  Roberts,  of  Meld,  Flint- 
shire, for  a  Chum,  Five  Guineas. 

IN   CHEMISTRY. 

1.  To  John  Young,  Esq.  Fellow  of  the 
Royal  College  rf  Surgeons,  Edinburgh^ 
for  an  improved  method  of  collecting 
and  preparing  Opium  in  Britain,  the 
Gold  Isis  Medal. 

2.  To  Mr.  W.  Cook,  Prescott-street, 
Goodman^ s-Jields,  for  preserving  ana- 
tomical preparations  in  brine,  the 
Silver  Medal. 

IN  POLITE   ARTS. 
Honorary  Class.^1.  Original. 

1.  To  Mrs.  C.Pearson,  Great  St.  Helens, 
for  an  Original  Landscape  in  Oil,  the 
Gold  Isis  Medal. 

2.  To  Mr.  John  Monro,Adelphi  Terrace, 
for  an  Original  Landscape  in  water* 
colours,  the  Silver  Medal. 

5.  To  Miss  Chapman,  Ivy  House,  Rich- 
mond, for  an  Original  Painting  of 
fruit,  &c.  the  Silver  Isis  MedaL 


2.  Copies. 

4.  To  the  Hon.  Miss  E.  J.  G.  Burrell, 
for  a  Drawing  of  Flowers  in  water- 
colours,  the  Silver  Medal. 

5.  To  Mus  S.  L.  Oakes,  Milcham,  Sur^ 
rey,  for  a  Chalk  Drawing  of  Figures, 
the  Silver  MedaL 

6.  To  Mr,  W.  Hodges,  Clapham  Common, 
for  an  Historical  Drawing,  the  Silver 
MedaL 

7.  Ih  Miss  Comber,  Manchester,  for  a 
Landscape  in  Oil,  the  Silver  Isis 
MedaL 

8.  To  Miss  H  S.  Smith,  East-street, 
Red  Lion'square,  for  a  Chalk  Draw- 
ing of  Figures,  the  Silver  Isis  MedaL 

9.  2o  Mr.  W,  H.  Peppercorne,  Kenning- 
ion,  for  a  Pencil  Drawing,  the  Silver 
Palette. 

10.  To  Mr.  W.  Wilby.  St.  Bartholomew's 
Hospital,  for  a  Chalk  Drawing,  the 
Silver  Palette. 

Class  for  Artists  and  others. — 1.  Osi- 

GINAL. 

11*.  To  Miss  Cotton,  Chichely,  near  Neto^ 

port  Pagnel,  for  a  Drawing  of  Flowers, 

the  Silver  MedaL 
13.  To  Mrs.  Delap,  Harley-street,  for 

a  Drawing  of  Flowers,   the   Silver 

MedaL 

13.  To  Miss  M.  Rou,  Upper  Charlotte- 
street,  Fitzroy-square,  tor  a  Portrait 
in  Chalk,  the  Silver  Isis  MedaL 

14.  To  Miss  G.  Huntley,  Buckingham- 
place,  Fitgroy- square,  for  a  Land- 
scape in  water-colours,  the  Silver 
Palette. 

2.  Copies. 

15.  To  Miss  C.  H.  Evatt,  Wandsworth, 
for  a  Portrait  in  Oil,  the  Gold  Isis 
MedaL 

16.  To  Mr.  W.  Edwards,  Percival'Street, 
ClerkenwelL  for  a  Portrait  in  Oil,  the 
Gold  Isis  MedaL 
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17.  To  Mr.  H.  Leve^Cy  Brompton'-romy 
for  an  Eoam^l  Painting,  of  Figures, 
the  Silver  MedaL 

18.  To  Mr.  W.  Warman,  Nem  Bond- 
sireety  for  a  Drawing  in  water-colours 
of  Figures,  the  Silver  Medal. 

19.  7b  Mr.  J.  Godden,  Seymour  Crn- 
eenty  Eutton'Squarey  for  a  pen  and 
ink  Drawing  of  a  Horse,  the  Silver 
MedaL 

dO.  7b  Misi  Adamsy  Upper  Charlotte^ 
street^  Fitzroy-tquarej  for  an  Oil  Paint- 
ing of  Figures,  the  Silver  Medal. 

SI.  To  Mr.  J.  Kennedy^  New  Bond- 
street,  for  a  Portrait  in  Indian  Ivk^  the 
Silver  Im  Medal. 

fin.  To  Mr.  H.  C.  Meilionf  Paddington, 
for  a  Landscaiie  in  Oil,  the  Silver  Isie 
Medal. 

S3.  To  Mr.  S.  Henning,  Pentonville, 
for  an  Intaglio,  the  Siher  Itis  Medal. 

S4*  To  Master  F.  R.  Say,  Norton-street y 
Fituroy-squarey  for  a  Figure  in  Chalk, 
the  Silver  Isls  Medal. 

S5.  7b  Mr.  J.  Carter ^  Gee-street ^Somers 
Towfty  for  an  Architectural  Drawing 
in  Indian  Ink*  the  Silver  his  Medal 

Sa.  To  Mr.  £.  Taylor^  Warren-street , 
Fitgroy-square,  for  a  Pen  and  Ink 
Drawing  of  Figures,  the  Silver  his 
Medal. 

t7.  To  Mr.  H.  N.  Crellin,  Ratclife- 
Higkaoayy  for  a  Figure  in  Indian  tnk, 
the  Silver  Palette. 

28.  7b  Mr.  S.  H.  Cecil,  Staffbrd-plaee, 
PimUcOy  for  a  Chalk  Drawing  of  Fi- 
gures, the  Silver  Palette. 

S9.  To  Mr.  F.  I.  Langdon,  Paddington, 
for  a  Pen  and  Ink  Drawing  of  Figures, 
the  Silver  Palette. 

Dl^AWINGS  FROM  BuSTS. 

30.  7b  Mr.  J.  WilhamSf  Bemnrndsey, 
for  a  Drawing  from  the  Elgin  The- 
seus, the  Silver  Medal. 

31.  ToMr.F.  Ross,  Bow-street,  fordo. 
tfie  Silver  Palette. 

39.  To  Mr.  F.  Robson,  Poland- street, 
for  do.  the  Silver  Palette. 

33.  To  Mr.  C.  G.  Cooke,  Upper  George- 
street,  Bryanstone-square,  for  do.  the 
Silver  his  Medal. 

34.  7b  Mr.  W.  Bagg,  Frith-street,  Soho, 
for  a  Drawing  from  the  Bust  of  Her- 
cules in  the  British  Museum,  the 
Silver  Medal. 

$$.  To  Mr.  C.  R.  RMnsan,  Devonshire- 
street,  Portland  place,  for  do.  the  Sil- 
ver Paktte. 

36.  ToMissG.Ross^B9a>'Hreet,foTdo. 
t/i€  Silver  Palette. 
18m 


37.  To  Mr.  H.  H.  Watts,  Providence- 
Row,  Finsbury-sguaref  for  do.  the  Sil-' 
ver  Palette. 

38.  To  Mr.  H.  C.  Slous,  B^^ham-street, 
Camden  Town,  for  a  Drawing  from  the 
head  of  Jupiter,  the  Silver  Palette. 

Original  Architectural  Designs. 

39.  To  Mr.  R.  Kelsey,  Bermondsey,  for 
a  Design  for  a  Nobleman's  Mansion, 
the  Silver  his  Medal. 

40.  To  Mr.  J.  P.  Hedgeland,  Warren- 
street,  Fitgroy-square,  for  a  Design 
for  a  Nobleman's  Mansion,  the  Silver 
Medallion. 

Engraviiios. 

41.  To  Mr.  Clint,  Gower-street,  for  ao 
Historical  Engraving,  the  Gold  Medal. 

4f.  To  Mr.  J.vendramini,  Bromptam- 
row,  for  do.  the  Gold  his  Medal. 

43.  To  Mr.  W.  Ward,  Jun.  Warren- 
street,  litgroy-iquare,  for  a  Mesz»- 
tinto  Engraving,  the  Silver  Medal. 

44.  To  Mr.  J.  Thompson,  Peckham,  for 
an  Engraving  on  Wood,  the  Silver 
Medal. 

45.  To  Mr.  W.  R.  Smith,  Seymour  Cres- 
cent, Euston-square,  for  an  Engravinf 
of  a  Landscape,  the  Silver  his  Medal. 

Medal  Die  Engravings. 

46.  To  Mr.  B.  Wyon,  Vauxhallwalk, 
Lambeth,  for  an  Original  Medal  Die, 
the  Gold  Medal. 

47.  To  Mr.  B.  Faulkener,  Birmingham, 
for  do.  the  Gold  his  Medal. 

48.  To  Mr.  T.  Wellt,  Birmingham,  for 
do.  the  Silver  Medal. 

49.  7b  Mr.  W.  Scowlar,  Bemers-street, 
for  an  Original  Portrait  in  Wax,  the 
Silver  Medal. 

50.  To  Mr.  J.  Hennings,  Pentonville, 
for  his  restoration  of  the  Frieze  of  the 
Parthenon,  the  Gold  Jsis  Medal. 

51.  7>  Mr.  Aloys  Senefelder,  the  In- 
ventor of  Lithography,  the  Gold 
Medal. 

5S.  To  Mr.  C,  Hulmandel,  Great  Marl- 
boroufh-street,  for  a  Lithographic 
Drawme,  the  Silver  Medal. 

53.  To  Mr.  D.  Redman,  for  ditto,  on 
English  Stone,  the  Silver  Isis  Medal. 

54.  7b  Mr.  W.  Behnes,  Newman-street, 
for  an  Instrument  for  transferring 
points  to  Marble,  the  Gdld  his  Medal. 

55.  7b  Mr.  D.  Napier,  Loyd's^ourt, 
Seho,  for  a  Tracing  Instrument,  Ten 
Guineas. 

56.  ToMr.S.  Einsk,  Westminster,  foi- 
Ivcfry  Paper,  Thirty  Guineas. 
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57.  To  Mr.  J,  Barraud,  Charlet-^treety 
Westminster^  for  an  improved  Violon- 
cello, the  Gold  Isis  Medal. 

IN    MANUrACTUEES, 

1.  To  Mr.  G.  Rhodes,  Saddleworth,  for 

a  Machine  for  Dr  " 
'  the  Silver  Isis 


IN    MECHANICS. 

1.  To  Mr.  W.  Hardy,  Wood-street, 
Spa-fields,  for  an  inverted  Pendulum, 
the  Gold  Im  Medal. 

2.  To  Mr.  T.  Taylor,  Royal  Observatory, 
Oreenmich^  for  a  Repeating  Alarum, 
^fteen  Guineas. 

3.  To  Mr,  J.  Fayrtr,  White  lAon-street, 
Pentonville,  for  a  Sidereal  Regulator, 

'.the  Silver  Isis  Medal, 

4.  To  Mr.  B.  Donkin,  Bemunidsey,  for 
a  Counting  Machine,  the  Gold  Isis 
Medal. 

6.  To,Mr,W.  Rodger^  Lieutenant  in  the 
Royal  Navy,  for  a  Life  RaA,  the  Gold 
Medal.      • 

45.  To  Mr.  T.  Cook,  Lieutenant  in  the 
Royal  Navy,  for  ditto,  the  Gold 
Medal. 

7.  To  Mr.  A.  Bell,  Bermondsey,  for  a 
Universal  Chuck,  the  Silver  Medal 
and  Ten  Guineas. 

«.  To  Mr.  T.  Hack,  Bankside,  for  ditto. 
the  Silver  Medal. 

9.  To  Mr.  Feetham,  Ludgate-hill,  for  B.n 
Apparatus  for  Sweeping  Chimnies, 
The  Silver  Medal    • 

10.  To  Mr.  R.  Greeth  lAsle^treet, 
Leicester-square,  for  a  Plough  Guage 
for  cutting  Leather,  thd  Silver  Isis 
Medal. 

$.1.  To  Mr.  W.  Bullock,  Queen-street, 


Soho,  for  a  Screen  Spring;  the  Silver^ 
Isis  Medal,  tLad  Five  Guineas. 

13.  To  Mr.  W.  Russell,  Chelsea,  for  a 
Lock  for  Liquor  Cocks,  the  Silver 
Medal. 

IS.  To  Mr.  W.  Aust,  Hoxton,  for  a 
Pump,  l\ifenty  Guineas. 

14.  To  W.  Brabazon,  Esq.  Portland- 
place,  for  a  Row-lock,  the  Silver 
Medal. 

15.  To  Mr.  J.  White,  Laystall  street, 
for  a  double  Door  Spring,  the  Silver 
Isis  Medal,  and  Ten  Guineas. 

1(5.  To  Mr,  A.  Ainger,  Everett-street, 
for  a  Self-adjusting  Crane,  the  Silver 
Medal. 

17.  To  Mr.  J.  Malam,  Romney-terrace, 
Westminster^  for  a  Gas  Meter,  the  Gold 
Isis  Medal. 

18.  To  Mr.  J.  Cutfdfert,  Saint  Mdr tin* s- 
Lane,  for  a  Pneumatic  Trough  and 
Blow- Pipe,  the  Silver  Medal. 

19.  ToCaptain  Thomas Bagnold^Kriights- 
bridge,  for  an  Improved  Method  of 
fixing  the  Cartouch-Box  in  the  Naval 
Service,  the  Silver  Isis  Medal. 

20.  To  Mr.  J.  Monk,  Tonbridge,  for 
Lessening  the  risk  of  Explosion  in 
Gun-powder  Mills,  the  Silver  Medal, 
and  Twenty  Guineas. 

tl.  To  Mr.  R.  Phillips,  Addle-hill,  for 
preventing  the  Wheel  coming  off  when 
the  Axle  breaks,  the  Silver  Medal. 

22.  To  Mr.  G.  Smarts  Westminster- 
bridge,  for  a  'Bow  and  String  Rafter, 
He  Silver  Medai. 


IN    COLONIES    AND    TRADBi 

1.  To  Mr.  I.  F.  Dewman,  Lfiith,  for 
Improvements  in  the  Curing  of  British 
Herrings,  Fifty  Guineas. 
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No  I. 
FOREST  TREES. 


The  Gold  Medal  of  the  Society  was  this  Session 
presented  to  W.  M.  Thackeray,  Esq.  M.D. 
of  Chester,  for  planting  188  Acres  with  Forest 
Trees. — The  following  communications  have  been 
received  from  him  on  the  subject. 

Chester^ 
SIR;  November,  1818. 

M.  HOPE  I  shall  be  thought  to  have  duly  appreciated 
the  high  honour  conferred  upon  me  by  the  Society  for 
the  Encouragement  of  Arts,  Sec.  which,  in  the  yeiprs  1809 
and  1813  presented  me  with  Gold  Medals  for  Piahtations 
which  I  had  made  in  the  counties  of  Denbigh  and 
Merioneth. 

The  ground  then  planted  exceeded  three  hundred  and 
sixty  acres.  It  was  the  property  of  my  step-son,  John 
Maurice  Jones,  Esq.  whose  means  enabled  me  to  carry 
on  the  extensive  tmdertaking  conformably  to  my  wishes, 
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though  various  discouragements  were  thrown  in  my  way 
by  the  calculating  part  of  my  friends,  who  hinted  that  I 
might  involve  my  own  property,  in  the  event  of  my  ward's 
not  approving,  when  he  came  of  age,  of  what  I  had  done; 
and  that,  at  all  events,  I  should  obtain  little  thanks  for 
presenting  him  with  360  acres  of  stunted  trees,  instead  of 
a  sum  of  money  sufficiently  ample  to  enable  him  to  launch 
into  the  wodd  with  spirit,  or^  in  otiher  wor^s,  to  uphold  a 
system  of  profusion  and  thoughtless  extravagance. 

The  disposition  of  the  young  man  (who  hved  to  take  the 
management  of  his  property  into  his  own  hands,  but  un- 
happily held  it  only  for  a  short  period,  having  died  in  his 
22nd  year)  was  of  the  mbst  generous  kind.  To  evince 
his  approbation  of  v^at  {  had*doAe  in  the  improvement  of 
his  estate,  he  made  bequests  of  great  UberaUty  both  to 
me  and  my  children.  Hc^^pily,  those  of  my  friends  who 
considered  that  I  was  involving  myself  in  difficulties, 
have  had  abundant  reasons  to  correct  their  judgment, 
from  the  suecessfrd  issue  of  my  endea^Fourc,  asd  the 
prosperous  and  flourishing  state  o€  tiie  pdtefitations^  I 
saw  wi&  greut  satii^ftMilioiii  that  Hie  inlerest  which  the 
planter  invariably  feels,  was  taking  a  &tm  hold  of  the 
mind  of  my  friend,  as  his  views  respecting  the  advance- 
ment aad  li^ty  of  planting  were  in  strict  keeping  with 
my  own.  Had  he  hved,  he  would,  I  am  fully  confident, 
have  exhibited  in  his  life  those  valuable  traits  which  cure 
only  to  be  found  in  the  character  of  an  eseem^ary 
country  gentieman. 

If  eiqperiment  had  been  my  iobject,  I  <^ould  hcar-dly 
have  selected  a  tract  of  land  more  adapted  to  ihe  pujrpose, 
from  its  elevated  situation,  and  rocky  and  intractable  soil. 
I  have,  however,  the  pleasure  of  stating  ihat  the  attempt 
has  complete^  succeeded  in  ascertainii^  the  encours^ng 
point  that  these  are  few  spots,  however  sterile  in  appear^ 
ance^  and  ostensibly  unfavourable  to  the  designs  of  the 
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oaltmtor,  whiere  plantations,  tf  judiciously  made,  and 
properly  attended  to  afterwardb^  wiU  not  thrive. 

I  have  lately  returned  from  a  minute  investigation  of 
these  extensive  plantations,  and  am  certain  that  their 
condition  could  not  have  been  more  healthy  and  flourish- 
ing. I  attribute  their  surprising  growth  (the  nature  of  the> 
soil  considered)  to  the  annually  taking  out  from  three  to 
six  of  the  thickest  and  most  thrvoing  of  the  side-shoots, 
smooth  imd  close  to  the  main  stem,  which  has  thrown  j>ro^ 
portknate  stre$ig/th  and  'oigmr  into  the  leader ;  and  like- 
wise to  the  gradually  thinning  of  them,  having  reduced 
their  number  from  4,840  per  acre,  to  between  6  and  IQO^ 
More  flourishing  trees  cannot,  I  may  safely  aver,  be  seen 
on  any  estate.  It  is  very  evident,  that  too  many  and 
large,  as  noticed  by  Mr.  Pontey,  as  well  as  too  numerous 
young  and  luxuriant  branches,  are  alike  operative  in 
decreasing  the  growth  of  the  timber  in  the  trunk,  in  com- 
parison  with  heads  of  a  moderate  size  and  proper  formr 
The  trees  removed  have  been  planted  in  hedge-rows  at 
about  three  yards  from  each  other,  and  at  this  distance, 
in  a  mountainous  country,  will  grow  into  useful  and 
valuaUe  timber.  Much  of  our  success  is  also  attribut- 
able to  our  unremitted  care  smd  attention  in  protecting 
them  by  good  fences  from  the  inroads  of  sheep  and  cattle 
of  every  description.  Yomr  valuable  Society  cannot 
render  greater  service  to  the  country  tha&  by  forcibly 
imjveasing  on  the  minds  of  planters,  the  absolute 
necessity  of  paying  a  due  •regard  to  these  three  points,  for 
unless  it  be  done,  it  yoSL  be  foUy,  nay  madness,  to  plant. 
The  fencing  must  be  constructed,  if  possible,  by  walls  of 
a  proper  height,  or  by  sufficiently  wide  ditches,  or 
qiucksets. 

Many  persons  have  objected  to  pruning  the  trees 
planted  in  belts  or  woods,  under  the  idea  that  it  will 
deprive  the  game  of  necessary  sheker  and  protection, 
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This  objection  I  have  obviated,  by  converting  some  of 
the  young  oaks,  elm.  Sic,  into  layers,  and  covering  them 
at  intervals  with  turf  or  earth,  thereby  raising  at  pleasure, 
in  various  situations,^  a  sufficient  quantity  of  underwood, 
to  preserve  the  game  from  the  hands  of  the  poacher*  The 
complicated  state  too  in  which  the  plants  and  layers  may 
be  made  to  grow,  will  tend,  in  a  great  measure,  to  retard 
the  progress  of  that  intruder,  and,  in  many  instances,  to 
render  completely  ineffectual  his  nefarious  designs. 

It  must  be  generally  acknowledged  that  planting  has 
much  increased  of  late  years,  and  that  increase  has  re- 
sulted from  an  opinion  entertained  by  a  considerable  part 
of  the  landed  proprietors,  that  the  cultivation  pf  land  in 
that  way  will  prove  eminently  beneficial  to  the  kingdom. 
A  spirit,  indeed,  highly  laudable  and  praise-worthy,  seems 
to  be  diffusing  itself  among  the  above-constituent  part  of 
the  British  community,  indicative  of  their  determination 
to  check  the  great  importation  o(  foreign,  by  the  produc- 
tion of  native  timber.  To  effect  this  desirable  object,  their 
exertions  should  not  suffer  any  relaxation,  nor  cease  when 
they  put  their  trees  into  the  ground.  At  that  period,  the 
labour  of  a  scientific  planter  commences ;  and  though 
it  may  not,  at  first,  prove  the  most  pleasant  employment, 
the  effects  of  his  attentions  greatly  interest  him  in  the 
proper  culture  and  improvement  of  his  trees.     Skilful 

PRUNING  IS  THE  GRAND  STIMULANT   TO  THE  GROWTH 

OF  A  TREE  :  unless  this  requisite  be  attended  to,  the 
mere  planting  of  a  tree  will  be  of  little  good.  It  is 
hoped,  therefore,  that  as  a  neglect  of  pruning  is  highly 
detrimental  to  the  thriving  of  forest  trees,  it  will  be  the 
especial  care  of  the  planter  to  avoid  this  evil,  and  strictly 
attend  to  the  means  declared  by  men  of  experience  to  be 
conducive  to  their  health,  and  productive  of  tall,  straight, 
and  round  timber. 
I  have  stated  the  particulars,  and  by  that  means  have 
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enabled  the  planter  to  calculate  to  a  trifle  his  expenses  per 
acre  in  planting  and  preserving  his  trees. 

I  have  now  only  to  add^  that  I  feel  so  thoroughly  con- 
vinced of  the  wisdom  and  policy  of  covering  with  timber 
trees  that  portion  of  mountain  land  which  is  unproductive 
of  pasture,  that  I  have  purchased,  in  the  parish  of  Mold, 
and  county  of  Flint,  upwards  of  three  hundred  acres,  one 
hundred  of  which  were  inclosed,  the  remainder  was  com- 
mon, land.  About  one  hundred  and  sixty  acres  were 
planted  between  the  years  1816  and  1817,  and  1  trust, 
that  by  skilful  management  of  this  property,  I  shall  secure 
to  my  children  a  reversion  annually  increasing  in  value, 
and  that  on  land  which  originally  cost  but  little. 

The  land  that  I  have  allotted  to  planting,  is  very  high 
and  exposed,  bushy,  heathy,  and  peaty,  having  on  it  a  crust 
of  poor  and  dry  soil.  These  unfavourable  circumstances 
might  have  deterred  a  more  cautious  person  than  myself 
from  an  attempt  to  cultivate  it,  but  the  satisfactory  results 
of  my  former  undertakings,  encouraged  me  to  proceed. 

I  know  not  whether  the  number  of  acres  planted,  or  the 
care  taken  of  them,  or  both  united,  will  authorize  me  to 
appear  again  as  a  candidate  for  the  approbation  of  the 
Society ;  but  if  they  should  justify  the  act,  I  beg  leave  to 
say,  that  I  should  value,  as  a  testimony  that  I  have  been 
usefully  employed,  any  tribute  of  the  favour  of  a  body  of 
gentlemen  whose  services  for  the  improvement  and 
amelioration  of  their  country  none  doubt,  and  which  all 
who  reflect  upon  them  must  very  highly  appreciate. 

I  am.  Sir, 
A.  Aikh,  Esq.  Sec.  Sic.  Sui. 

Secretary,  l^c.  i^c.  W.  M  Thackeray. 
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CERTIFICATES. 

I  DO  hereby  certify  and  declare  that  I  have  viewed  the 
plantations,  the  property  of  W.  M.  Thackeray,  Eaq.  M.D. 
in  the  parish  of  Mold,  consisting  of  159  a. :  2r. :  28  p. 
of  land  heretofore  uncnltivated  and  unproductive ;  that 
they  are  surrounded  with  a  good  fence,  and  the  trees  per- 
fectly Isecured  from  depredation  of  sheep  and  cattle ;  and 
I  entertain  no  doubt  of  their  being,  in  a  very  few  years, 
most  thriving  and  valuable  woods. 

EpwARD  Jones  Hughes. 
PlasOo, 
Nov.  94, 1818. 

I  DO  hereby  certify  and  declare  that  W.  M.  Thackeray, 
Esq.  M.  D.  of  the  city  of  Chester,  did  plant  in  the  parish 
of  Mold,  in  the  county  of  Flint,  near  one  hundred 
and  sixty  acres  of  land,  too  barren  to  repay  the  expense 
of  tillage,  and  that  the  trees  are  healthy,  and  growing 
with  vigour,  and  that  the  whole  of  the  fences  are  in  excel- 
lent condition. 

W1LI4IAM  W1LI.1AMS. 

Garry-Glwyd, 

Nov.  24, 1818. 

I  DO  hereby  certify  and  declare  that,  by  order  of  W.  M. 
Thackeray,  Esq.  M«D.  of  the  city  of  Chester,  I  planted 
92  a. :  0  r. :  18  p.  of  land  in  the  parish  of  Mold,  lately 
inclosed,  with  oak,  beech,  ash,  elm,  sycamore,  scotch  fir, 
and  larch,  at  the  rate  of  4,840  trees  per  acre ;  and  that  the 
said  land  is  well  fenced,  with  a  good  wall,  or  quicksets, 
and  posts  and  rails. 

I  do  further  certify  and  declare  that  I  have  annually 
pruned  and  thinned,  for  the  last  twelve  years,  by  Dr. 
Thackeray's  order,  the  plantations  made  by  him  for  his 
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stepHSKHi^  John  Mawict  Jonea,  Esq.  and  now  th^  pro* 
perty  of  WibcKi  Jon6»,  Esq.  betweai  Not.  1804  and 
May^  1813,  consisting  of  more  than  three  hundred  and 
sixty  acres,  and  that  the  trees  are  in  a  very  thriying 
condition. 

Thomas  Roberts,  Planter. 

GaUygonnaD, 

Nov.  {^4, 1818. 


I  no  hereby  certify  and  declare  that  WiUiam  Jones 
(since  dead)  and  myself,  nurserymen  of  the  city  of  Chester, 
did  plant  for  W.  M.  Thackeray,  Esq.  near  seventy  acres  of 
land,  in  the  parish  of  Mold,  and  county  of  Flint,  between 
the  years  1816  and  1816,  after  the  rate  of  4,840  trees  per 
acre,  for  which  I  received,  at  the  time  of  planting,  1/.  5s. 
per  acre;  2/.  per  acre  the  following  Christmas ;  and  the 
remaimugsumof  15^.  per  acre  at  the  end  of  the  third  season, 
having  engaged  to  replace  every  tree  injured  or  destroyed 
for  three  succeeding  seasons. 

Thos.  Weaver. 
Chester, 
Nov.  24, 1818. 


SIR;  Chester, 

Jan.  ^  1819. 

In  the  statement  I  made  to  you  of  the  number  of  acres 
planted  by  me,  I  omitted  to  enter  twelve  acres  at  a  farm 
called  Bryncandig,  and  sixteen  acres  at  a  farm  called 
Wennalt,  which  I  virill  thank  you  to  add  to  the  account  I 
transmitted  in  December. 

Believing  it  may  be  interesting  to  the  members  of  the 
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Society,  I  have  now  sent  my  planter's  and  praher's  report 
of  the  growth  of  a  few  trees  in  one  plantation,  situate  in 
a  very  cold  spot  in  the  parish  of  Ilanannon. 

I  am.  Sir, 

&c.  Sic.  &c. 

W.  M.  Thackebat. 

Girth.  Length. 

Beech    -     N*  1 13  inches 22  feet 

2 14  23 

Sycamore,         1 14|  28 

2 15  30 

Ash 1 14f  -  -  -  27 

2 15i  29 

Oak 1 10  24 

2 10  _  .  .  26 

Scotch  Fir,        1 22f  -  -  -  26 

2 24  28 

3 30  23 

Larch  -  -  1 22{  27 

2 23  28 

3 24  -  -  -  27 

4 241  28 

5 26  28 

6 26  24 

7 26f  26 

Thos.  Robbbts,  Planter. 
Llanannon, 
.  Dec.  21, 1818,   , 
The  above  trees  were  planted  between  November,  1804, 
and  May,  1805, 
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N<>  II. 
FOREST  TREES. 


The  Silver  Medal  of  the  Society  was  this  Session 
presented  to  Ralvh  Creyke,  Esq.  ofDotterill 
Parky  near  Beverley,  Yorkshire,  for  planting 
187  Aa^es  with  906,080  Forest  Trees.  The 
following  communication  has  been  received  on  the 
subject. 

BfiVfirlfiV 
SIR ;  January  S9th^*  1819. 

I  AM  requested  by  Ralph  Creyke,  Esq.  of  DotteriU 
Park,  near  this  place  (to  whom  the  Society  of  Arts  last 
session  awarded  their  Silver  Medal  for  plantations  of 
Forest  Trees),  to  submit  on  his  part  a  second  claim  to  the 
honorary  reward  of  the  Society. 

In  the  year  1815,  I  planted  for  Mr.  Creyke  a  piece  of 
land  at  Kilham,  in  the  East  Riding  of  Yorkshire,  amount- 
ing to  187  acres.  Of  the  trees,  two-thirds  are  ash,  and 
the  other  third  consists  of  elms,  Scotch  firs,  and  spruce 
firs  in  nearly  equal  proportions.  The  plants  stand  three 
feet  apart,  that  is,  4,840  on  each  acre,  making  a  total  of 
905,080  plants.  The  vacancies  occasioned  by  casualties 
of  various  kinds  have  been  regularly  filled  up,  and  the 
plantation  is  now  in  a  very  fine  and  thriving  condition, 
in  every  respect  calculated  to  be  of  the  greatest  utiUty 
to  the  adjacent  coimtry.  The  whole  is  surrounded  with 
a  ring  fence,  and  the  land,  which  was  sheep-walk, 
situated  on  the  most  elevated  part  of  the  North  Yorkshire 
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Wolds,  18,1)0^1  from  its  open  exposure,  and  the  barren- 
ness of  its  soil,  very  little  adapted  to  agricultural  under- 
takings. 

I  am,  Sir,  * 

A.  Aildn,  Esq.  &c.  &c.  &c. 

Secretary,  8fc.  Sfc.  George  Tindall. 


CERTIFICATE. 

I  HAVE  carefully  inspected  the  plantation  at  Kilham, 
made  in  1816,  by  Mr.  Tindall  for  Ralph  Creyke,  esq. 
I  find  it  to  be  in  the  most  healthy,  thriving  state,  well 
fenced  and  protected,  and  likely  to  be  of  much  use  to  the 
country.  The  land  is  a  barren  and  indifferent  soil  for 
agricultural  purposes. 

(Signed)  Richard  Hbpper. 

KUbam, 
January  38,  1^19. 
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N«  III. 
FOftE&T  TREES. 


The  Silver  Ceres  Medal  of  the  Society  was  this 
Session  presented  to  Charles  Fyshe  Pa«lmer, 
Es^.,  M.  P.  of  Lackky,  near  Oakingham, 
Berks,  for  planting  115  Acres  with  Forest 
Trees.— r/rc  following  communicatiom  have 
been  received  from  him  on  the  subject. 

Lackley,  Oakingbam,  Berks, 
SIR;  March4ih,t818. 

I  BAVB  the  honour  of  inclosing  to  you  a  letter , on  the 
subject  of  some  piantattons  I  have  lately  made  on  land , 
allotted  to  me  in  Windsor  forest ;  and  I  beg  the  favour 
of  you  to  lay  it  before  the  Committee  appointed  to  con- 
sider and  report  on  such  communications  to  the  Society 
of  Arts,  &c. 

Local  circumstances  have  precluded  me  from  colsiply- 
ing  with  conditions  prescribed  by  the  Society,  to  can- 
didates for  certain  premiums  in  planting,  but  I  indulge 
the  hope,  that,  as  I  have  realized  what  have  always  been 
the  Society^s  great  object,  via.  conversion  of  sterile  wastes 
to  profitable  culture,  and  improvement  in  the  jHrogress  af 
planting  by  a  cheap  process,  I  may  therefore  be  consi- 
dered as  not  unworthy  of  some  mark  of  their  approbation. 

I  am.  Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

S€cr€i4iry,  Sfc.  Sfc.  Charles  Fys^e  Palmer. 
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Lackley, 
SIR  ;  February  2nh,  1818. 

In  expectation  of  the  inclosure  of  Windsor  forest, 
where  I  ani  a  considerable  proprietor,  I  had  directed  my 
attention  for  some  years  to  the  raising  a  quantity  of  such 
plants  as  I  thought  most  hkely  to  grow  into  timber  upon 
that  poor  and  barren  soil.  Eor  this  purpose  I  had  filled  a 
nursery  of  seven  acres  with  Scotch  firs,  larch,  sycamore, 
and  180,000  cuttings  of  the  black  Italian  poplar.  It  was 
towards  the  middle  of  February,  1816,  when  the  commis- 
sioners, appointed  to  act  under  the  inclosure,  allowed  me 
to  begin  my  plantations.  My  first  object  was,  to  prepare 
the  ground  for  the  reception  of  the  plants,  as  I  had  ob- 
served that  all  the  plantations  in  that  neighbourhood  had 
made  scarcely  any  advance  during  the  first  six  or  eight 
years ;  a  check  which  I  attribute  to  the  want  of  effectudly 
loosening  the  ground;  so  as  to  enable  the  tender  fibres  of 
the  roots  to  extend  themselves.  But  ta  obviate  this  in- 
convenience, and  to  set  about  an  extensive  work  of  this 
kind  with  the  spade,  would  have  increased  the  expense 
so  much,  as  to  have  obUged  me  to  curtail  my  views  very 
considerably,  or  to  abandon  the  plan  altogether.  I  there- 
fore made  use  of  a  large,  strong  plough  (commonly  called 
a  Parish  Plough),  which  turned  over  a  furrow  very  com- 
pletely of  seven  inches  in  depth,  and  eighteen  inches  in 
width ;  and  this  plough  was  immediately  followed  by  an 
instnmient  which  I  constructed  for  the  purpose,  consisting 
of  three  large  teeth,  twelve  inches  apart  from  each  oAer, 
and  which  entered  into  the  ground  eight  or  ten  inches 
below  the  first  furrow,  and  pulverised  it  equal  to  spade- 
work. 

For  the  convenience  of  planting,  I  ploughed  in  nine- 
bout  lands,  leaving  a  space  of  one  yard  between  the  lands^ 
and  by  this  method  the  trees  stand  in  rows  at  the  regular 
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distance  of  either  three  or  foiir  feet  from  each  other.  By 
the  tenth  of  May,  I  had  prepared  ninety  acres  of  ground 
in  this  manner,  and  had  planted  it  with  trees  of  different 
kinds  ;  and  in  those  parts  of  the  heath  where  the  ploughs 
could  not  be  conveniently  used,  I  had  nicked  in  Scotch 
firs  at  a  yard  apart ;  and  had  covered  twenty-five  acres 
adjoining  to  that  which  had  been  ploughed,  making  in 
the  whole  a  plantation  of  one  hundred  and  fifteen  acres, 
I  have  every  reason  to  be  satisfied  with  the  growth  and 
healthy  appearance  of  the  trees,  and  with  my  first  efforts 
as  a  planter,  though  I  have  made  some  alterations  in  the 
plough,  by  which  means  the  expense  and  labour  are 
considerably  reduced ;  and  I  have  been  enabled  to  plant  a 
larger  tract  of  land  this  last  year.  The  situation  of  the 
ground,  as  well  as  the  productive  quality  of  the  soil, 
ought  to  be  considered  by  every  planter  who  wishes  to 
derive  either  profit  or  satisfaction  from  his  labours;  a 
barren  heath,  which  has  never  sent  forth  of  its  own  accord 
a  single  blade  of  grass,  is  not  likely  to  produce  either 
carrots  or  potatoes  between  the  rows  of  trees ;  but  it  is 
a  satisfaction  to  know,  that  the  same  land  will  produce  no 
weeds,  that  the  expense  of  hoeing  and  cleaning  for  three 
years  together  will  be  avoided ;  and  that  the  plants  of  all 
descriptions  may  be  put  into  the  ground  at  an  earlier  age, 
and  consequently  at  a  cheaper  rate,  and  in  a  state  more 
likely  to  thrive.  I  cannot  reasonably,  at  my  time  of  life, 
look  forward  to  any  personal  profit  from  these  ^endeavours 
to  convert  a  useless  waste,  of  many  hundred  acres,  into  a 
valuable  forest,  but  I  may  venture, to  hope  that  my  ex- 
ample will  be  an  encouragement  to  others,  and  that  I 
may  be  thought  not  unworthy  of  some  mark  of  the  ap- 
probation of  your  patriotic  society,  which  would  not 
only  reward  my  past  labours,  but  stimulate  me  to  future 
exertions. 
The  extent  of  fencing  completed  the  same  year  amounts 
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to  fourteen  hundred  and  thirty-five  poles.    Seven  hundred 
and  ninety-two  poles  are  planted  with  two  rows  of  quick. 

Three  hundred  and  eighty-four  poles  are  sown  with 
furze  seed ;  four  thousand  oaks,  four  thousand  sycamores^ 
four  thousand  birches,  and  six  hundred  ashes  are  also 
planted  in  the  banks  at  regular  distances. 
I  have  the  honour  to  be, 
A,  AiMn,  Esq.  &c.  file.  Sec. 

Secretary,  Sfc.  8^c.  Charles  Fyshe  Palmer. 

We,  the  undersigned,  beheve  the  above  to  be  a  true 
and  correct  statement. 

Rob,.  SMAtLPEND  J  Commissioners. 

Rich.  Crabtree   J 

H.  Walter,  Surveyor. 

H.  St.  John,  Rector  of  Finchemstead,  Berks. 

February  SOth  1819. 
We,  the  undersigned  inhabitants  of  Wokingham,  do 
certify,  that  we  believe  the  foregoing  statement  to  be 
correct;  and  that  the  plantations  are  now  in  a  healthy 
and  thriving  condition. 

John  Roberts. 
James  Webb. 
Wm.  Lane. 

The  following  is  a  general  Summary  of   the  Trees 
planted,  viz. 

Scotch  firs 390,000 

American  oak    700 

EngUshoak  6,000 

Sycamore 6,000 

Black  Italian  poplar 5,000 

Birch 3,000 

Larch,  four  years  old , 6,000 

Spanish  chesnut 1,000 
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BalmofGileadfir :..  3,000 

Oak,  sycamore,  birch,  and  ash,  planted 

in  the  outside  line  of  fence  1 2,600 

Alders 21/)00 


N*>  IV. 

MACHINE  FOR  WEIGHING  AND 
BINDING  HAY. 


The  Sii^VEE  Isis  Medal  and  Fifteen  Guineas 
were  this  Session  conferred  on  John  Beckway,  of 
Lewisham,  Kent,  for  a  Machine  for  weighing 
and  BINDING  Hay.  The  following  Papers  have 
been  received  on  the  subject,  and  a  Model  of  the 
Machine  is  kept  in  the  Society's  Repository. 

Lewisham,  Kent, 
SIR;  January,  1819. 

I  TAKE  the  liberty  of  sending  herewith  a  model  of  a 
machine  for  weighing  and  binding  hay,  preparatory  to  its 
being  sent  to  market,  which  I  beg  the  favour  of  you  to 
lay  before  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce. 

Whenever  the  Society  may  be  pleased  to  command  me, 
I  shall  be  ready  to  attend  for  the  purpose  of  explaining 
the  manner  of  using  the  machine,  and  of  affording  any 
information  the  Society  may  require  on  the  subject. 

I  am,  Sir, 
A.  AiUn,  Esq.  &c.  file.  &c. 

Secretary^  8^c.  S^c.  John  Beckway. 
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CERTIFICATE. 


We  the  undersigned  do  certify  that  we  have  seen  and  do 
highly  approve  of  the  machine  for  weighing  and  binding 
hay,  invented  and  made  by  John  Beckway,  of  Lewisham ; 
by  the  use  of  which,  all  the  trusses  are  made  of  equal 
weighty  and  the  irregularities  to  which  the  common  method 
is  liable  are  avoided ;  and  we  do  further  certify,  that  we 
are  so  fully  satisfied  of  its  practical  utiUty,  that  we  have 
employed  him  to  bind  all  the  hay  sold  by  any  of  us  during 
the  last  two  years,  and  shall  continue  so  to  do. 

The  said  John  Beckwi^  has  constantly  been  a  servant 
and  labourer  in  husbandry — is  industrious  and  honest>— he 
has  been  the  sole  contriver  of  the  implement,  and  we 
strongly  recommend  it  to  the  attention  of  the  Society  of 
Arts,  Manufactures,  and  Commerce. 

Abbam  Constable,  Lewisham. 

John  Wilmot. 

Wm.  Edgei^ton. 

Joseph  Bradly. 

Ambr"^  Shove. 

John  Winton,  Senr. 

John  Forster,  SotUh  End. 

James  Thomas. 

John  Jackson. 

Thomas  Lane. 

fcr.  Phillips. 

Edw.  Owen,  Ji£wr. 

Walter  Anderson. 

Thos.  Denne. 

Wm.  Gooch. 

Thos.  Wallis. 
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The  object  of  Mr.  Beckway  has  been,  to  construct  a 
machine  for  weighing  and  binding  hay^  so  simple  and 
expeditious  in  its  application,  a^  to  perfonn  its  business  in 
no  longer  time  than  is  required  by  the  common  method, 
in  which  only  two  or  three  trusses  are  actually  weighed, 
and  all  the  rest  are  made  up  by  guess.  Th^  consequence 
of  this  is,  that  the  labourer  employed  in  this  occupation, 
notwithstanding  all  his  care,  makes  the  trusses  sometimes 
too  heavy,,  to  the  loss  of  the  jsdler,  and  so»ietime3  too 
fight,  to  the  loss  of  the  buyer,  or  discredit  of  the  seller. 
The  merit  of  Mr.  Beckway's  machine  consists  rajther  m 
the  skilful  combination  of  means  already  we)l  known, 
than  in  the  invention  of  new  apparatus.  The  result,  how- 
ever, is,  that  though  he  weighs  accurately  every  truss,  he 
can  get  through  one-sixth  more  work  in  a  day  tiian  is 
Us^aJL  His  charge  is  only  the  common  price  of  2^.  6d.  to 
3^.  per  load.    The  cost  of  the  instrument  is  about  3/. 

Mr.  Edgerton,  agent  of  J.  Forster,.Esq.  stated  to  the 
committee,  that  J.  Beckway  has  bound  and  weighed  hay 
for  him  with  his  machine  for  two  yeaars  and  a  half. 

He  s^Us  from  200  t^  300  k>ads  annually,  and  befove 
the  machine  was  used,  irregularities  in  the  weight  were 
constantly  occurring,  to  the  disaatis&ctbn  hoik  of  buyer 
and  seller.  Since  the  use  of  the  madiine,  no  compla^ts 
whatever  have  occurred  from  either  party.  The  trusses 
are  bound  even  tighter  than  by  the  con^noa  way,  and 
.therefore  take  up  less  room  ia  oarri^e. 


Reference  to  the  Engraving  of  Mr.  Beckway's  l^hine, 
Plates  I  andlh 
Figs.  1,  2,  i^.  I,  represent  tlie  n^chine  dismounted, 
and  packed  (together  with  the  other  instruments  used  in 
conjunction  with  it)  ready  ta  be  wheeled  from  one  pla4e 
to  another. 

VOL.   XXXVII.  C 
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A,  the  wheel. 

B,  the  frame,  which,  when  inverted^  forms  the  support 
of  the  machine,  as  shown  fig.  4,  pi.  I. 

C,  the  knife. 

D,  the  fork. 

E,  the  pin,  fig.  11,  pi.  II. 

F,  the  standard  or  fulcrum,  fig.  6,  pi.  II. 

G,  the  graduated  bar,  or  lever,  fig.  8,  pi.  II. 
H,  the  weight,  with  its  chain,  fig.  10,  pi.  II. 

1 1,  the  frame  or  spale,  on  which  the  hay  is  placed, 
fig.  7,  pi.  IL 

Fig.  3,  pi.  I,  the  wheel  and  the  frame,  the  other  parts 
of  the  apparatus  being  removed. 

a,  a  staple  through  which  the  pin  E  passes,  and  is 
secured. 

Fig.  1,  pi.  I,  the  frame  B,  turned  upside  down,  and 
ready  to  form  a  support  for  the  machine. 

b  b,  two  holes  in  which  the  lower  end  of  the  standard 
F  is  secured. 

c,  the  handle,  and  d,  the  blade  of  the  latch,  which  is  a 
piece  of  iron  bent  to  an  angle,  in  which  a  pin  is  inserted, 
as  a  center  of  motion :  hence,  by  moving  the  handle,  the 
frame  on  which  the  truss  of  hay  is  placed  may  be  fixed  or 
released  at  pleasure,  by  the  blade  d  passing  into  or  being 
withdrawn  from  the  hole  e,  fig.  7,  pi.  II. 

Fig.  5,  pL  II,  the  standard  F :  the  lower  part/ is  secured 
in  the  holes  b  6,  fig.  4  :  g  is  the  point  of  Suspension  for 
the  knife-edges  h  of  the  lever,  fig.  8. 

Fig.  6,  pi.  II,  a  view  of  g  at  right  angles  to  its  posi- 
tion in  fig.  5. 

Kg.  7,  pi.  H,  the  frame  1 1,  figs.  1,  2,  pi.  I,  on  which 
the  truss  of  hay  is  placed.  -  It  is  here  represented  as  - 
folded  up  for  carriage  ;  but  in  fig.  12,  is  shown  occupying 
its  proper  position  in  the  machine. 

f  t,  the  bed  on  which  the  truss  lies. 
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k  k,  hinges  by  which  it  is  folded  up  for  carriage. 

/,  a  curved  piece  of  wood,  in  the  middle  of  which  is  a 
notch  m,  for  receiving  the  short  end  n  of  the  lever,  fig.  8* 

o  o,  figs.  7, 12,  two  notches  in  which  the  haybands  are 
laid  before  the  truss  is  placed  on  the  bed. 
.  .  Fig.  8,  pL  II,  the  lever  or  steel  yard,  having  the  long 
arm  divided  in  the  usual  maimer.    The  hook,  fig.  9,  and 
the  chain,  fig.  10,  form  the  weight,  as  shown  in  fig.  12. 

Fig.  11,  pi.  II,  an  iron  pin  or  spit  E,  which  being  thrust 
through  the  truss,  prevents  it  from  coming  to  pieces  in 
removing  it  from  the  hay-stack  to  the  machine. 

Fig.  12,  .the  machine  put  together,  and  ready  for 
action. 

The  order  in  which  the  different  parts  of  the  process 
are  to  be  executed  is  as  follows : — first,  unload  the  various 
articles  from  the  machine,  figs.  1,  2,  and  thus  reduce  it  to 
the  state  fig.  3 ;  secondly,  detach  the  wheel,  and  turn  the 
frame  bottom  upwards,  fig.  4 ;  thirdly,  fix  the  standard ; 
fourthly,  lay  the  lever  on  the  top  of  the  standard,  and 
then  hang  on  the  frame  1 1 ;  fifthly,  adjust  the  balance  of 
the  frame  by  hangmg  on  the  chain  and  weight;  sixthly, 
fix  the  frame,  by  moving  the  handle  c  of  the  latch,  and 
then  move  the  hook  of  the  weight  to  the  division  on  the 
bar  indicatmg  the  weight  of  the  truss ;  seventhly,  lay  two 
hay-bands  in  the  notches  o  o,  and  in  the  grooves  on  each 
side  of  the  frame,  as  shown  fig.  12 ;  eighthly,  place  the 
truss  on  the  frame,  unlatch  it,  and  take  away,  or  add  hay, 
till  the  just  quantity  is  found ;  then  latch  the  firame  again, 
and  secure  the  truss  by  means  of  the  hay-bands*  The 
truss  being  then  removed,  two  other  hay-bands  are  to  be 
laid  in  the  places  of  the  former  ones,  and  the  second  tnisa 
is  to  be  made  up  as  already  described. 


c  2 
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INSTRUMENT  FOR  GATHERING  FRUIT. 


J'he  Su^  (if  Ten  GuiiyEAS  y;as  this  Se^ioff  giv^ 
to  MTp  Thqs.  La:^£»  of&Q^hmlU  for  on  Ibt.- 

STRUMEVT  FOI^  FATHERING  FaUiT.-n- 7%^ /o/- 

lowing  communications  were  received  from  hifh 
on  the  subject,  and  a  Specimen  of  the  Instrument 
is  preserved  in  the  Society's  Jtepository.  ] 

Chapel- 8Ure£;l^  Stockweily 
SIR;  Noy.  ar(I>  1818. 

J  ^EQ  IjBftv^  to  lay  before  tlje  Society  for  tjie  EftCP^ 
rfigpment  of  Arts,  Manufg-oti^r^s,  an^  ^onjiraerc^,  ji 
flaachine  for  g^t^jering  fruit  either  fvi^j^  w^^lj  tre^s^  or 
standards,  but  more  particulp-rlyt^e  lettter.  There  ^re  ft^ 
t;ree,^  of  any  ni^agnitude;,  espepislly  ^pple  mi  pear-tr^e^,  pf 
wl^cl>  all  the  fruit  can  b^  gathered  by  band,,  even  with 
^be  ^^sist^nc^  of  a  ladder,  ^nd  in  the  fLifydjui^  m^y  of 
tj^p  best  beg^riftg  sgrays  a.re  necessarily  injured  91:  torn  oft. 
Th^  finesji  fruit  abp  is  that  wbipb  gro^il  at  th§  §n4-^,  gf  th^ 
bigb^st  brafii^be^,  where  i^  W  the  full  adv^tage  c£  the 
^^p  and  air.  ^ut  fruit;,  ii)  thj^  §ituatiop  is  pr^papisely  tb^^ 
Wlueh  is  the  ipost  difficu}ti(y  got  at  in  the  ordinary  way  of 
gfi^€rring,  a^d  hence  mjich  9f  the  prigae  prQ(Jwcf  pf  a 
tree  is  either  shaken  or  beatpiy  to  the  ground,  in  ppi^^e- 
quence  of  which  it  receives  so  many  bruises  as  to  be 
unfit  for  market,  and  incapable  of  being  kept.  The  in- 
strument which  I  have  the  honour  of  laying  before  the 
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^Mety  te  ^^etilflEt^d  KH  gStU^  fhdt  Without  bftdsifig  i«^ 
and  without  injuring  the  bn(li()he8  ifi  Bxif  di^te.  1  liiAt«f 
ttiixoA  h  on  trial  t6  atidwef  ffiy  ex;^ct&tioh^  tod  the  Bub- 
jOm^  e^rtifi6«H!«  iredi  M^.  Phillipps^  JOM.  toi^tmA'  ih€ 
result  of  my  own  experience. 

t«m,Sir; 
A.  Aikin,  Esq,  8tc.  Scc.B^d. 

Sbtmdi'^yS^c.  Th6s.  LaWk. 


CMTlt?ICAT£. 

Exhibitkm  of  thAi  tr«e^  Ac. 
Foitsmoutb  Roady  ne«r  Vauxbal^ 
SIR;  Nov.  ig,  1818. 

Mr.  lane  left  one  of  Kis  fruit  gatherers  at  my  establiefl^- 
ment  ite  beginning  of  last  Autumn,  wKicbi  l!  have  used 
ever  since,  fiindiiig  it  very  convenient  for  gathering  apples, 
pears,  &c.;  have  shOwh  it  to  many  persons  who  have  ap- 
proved of  it. 

i  am,  Sir, 

&c.  &c.  &C. 

L.  f^HiLLiPPS,  Jilfir. 


Reference  to  the  Effacing  of  Mr.  Lane's  FruU^Gathero'^ 
PtoeIII,/g«.  1,2,3,4,6. 

a,  a  pole  of  white  deal,  or  any  other  light  stiff  wood, 
ten  or  eleven  feet  long. 

i,  a  bent  lever,  having  the  long  arm  turned  up  into  a 
hook,  and  the  short  arm  pierced  with  an  eye  at  the  ex- 
tremity. 

e,  an  iron  wire  one-eighth  of  an  inch  in  diameter,  secured 
in  a  longitudinal  groove  in  the  pole,  as  represented  in  th« 
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section  fig.  4^  and  fastened  at  one  end  to  the  lever  b,  and 
at  the  other  end  to  the  lever  d. 

dy  a  bent  lever,  the  long  arm  of  which  is  terminated  by 
a  ring,  fig.  3^  oyer  which  a  piece  of  leather  is  stitched^ 
fig.l. 

By  a  ring  fixed  to  the  pole  by  means  of  a  stem,  and 
placed  directly  opposite  the  lever  d. 

The  ordinary  state  of  the  apparatus  is  that  represented 
by  the  shaded  parts  of  figs.  1  and  2.  When  it  is  to  be 
made  use  of,  the  under  side  of  the  pole  is  to  be  grasped 
by  the  left  hand,  while  the  right  hand  is  slipped  within  the 
hook  h  The  end  of  the  pole  being  brought  near  the 
fruity  the  right  hand  is  to  be  raised  so  as  to  bring  the  hook 
b  into  the  position  represented  by  the  dotted  Une ;  the, 
short  end  of  the  lever  will  of  course  at  the  same  time 
press  the  wire  c  forwards.  The  impulse  of  the  wire 
thi:ows  the  lever  d  into  the  position  represented  by  the 
dotted  line,  and  the  interval  between  thp  two  rings  be- 
comes such  as  readily  to  admit  an  apple  or  pear  of  the 
largest  size.  The  hook  6  being  now  again  brought 
nearer  to  the  pole,  the  ringed  extremity  of  d  grasps  the 
fruit  gently  but  firmly^  and  a  slight  puU  detaches  it  from 
the  branch. 
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N^  VI. 
BRITISH  OPIUM. 


The  Gold  Isis  Medal  was  this  Session  conferred 
on  John  Young,  Esq.  Fellow  of  the  Royal  Col- 
lege  of  Surgeons y  Edinburgh,  for  his  method  of 
cultivating  in  Great  Britain  the  Papaver 
SoMNiFERUM,  and  the  preparation  of  Opium 
from  it.  —  The  following  communicatio7is  have 
been  received  on  the  subject y  and  Specimens  of  the 
Instruments  described  and  referred  to  are  placed 
in  the  Society  s  Repository. 

Edinburgh^ 
'    DEAR  SIR ;  April  22, 1818. 

The  preparing  of  opium  from  poppies  grown  in  Britain 
having  engaged  the  attention  of  the  Society  for  the  En- 
couragement of  Arts,  Manufactures,  and  Commerce,  I 
request  you  will  do  me  the  favour  to  present  to  the 
Society  the  inclosed  account  of  a  new  method  of  collect- 
ing opium  in  this  country,  and  a  proposal  for  improving 
the  present  mode  of  gathering  it  in  the  East  Indies.  The 
box  contains  a  specimen  of  the  opium,  the  instruments 
used  for  collecting  it,  and  one  of  the  capsules  from  which 
I  gathered  it.  I  have  affixed  to  the  account  two  certifi- 
cates respecting  the  efficacy  of  the  opium. 

I  am,  Sir, 
A.  AikiHy  Esq.  8ic.  &c.  &c. 

Secretary,' S^c.  John  Young. 
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The  natural  history  of  opium,  and  the  manner  of  coUect-* 
ing  and  preparing  it  in  the  East  Indies  and  in  Persia  has 
been  fully  detailed  by  Dr.  Samuel  Crump,  in  his  Inquiry 
into  the  Nature  and  Properties  of  Opium.  He  examined 
the  different  accounts  related  by  authors,  from  Diosco* 
rides,  Pliny,  Ksempfer,  and  many  others,  till  the  year 
1792,  when  his  very  interesting  work  was  comjdeted. 

The  preparation  of  opimn  in  Britain  has  long  been  a 
desideratum.  Premiums  have  been  offered  by  the 
Society  of  Arts,  and  more  recently  by  flie  Caledoman 
Horticultural  Society*  Specimens  of  British  c^itim  have 
been  produced,  and  proved  to  be  in  no  degree  inferior  to 
the  best  foreign  opium ;  but  it  has  not  yet  been  ascer- 
tained that  this  valuable  drug  can  be  cultivated  in  Britain 
with  profit  to  the  grower. 

The  few  experiments  which  have  been  made,  were  con- 
ducted according  to  the  eastern  mode.  But  the  tempe- 
rature, winds,  and  rain  of  this  climate,  have  hitherto  been 
justly  considered  as  insuperable  obstacles.  Of  these  the 
temperature  may  be  held  as  the  least  objectionable,  for 
the  large  while  poppy  (Papaver  somniferum  of  Limiaus), 
from  which  foreign  opium  is  obtaoned^  comes  to  matifity 
w,  this  climate.  But  it  is  farther  objected,  that  the  faigb 
winds  beat  down  the  plants,  and  the  rains  wash  off  the 
opium,  before  it  ean  be  collected,  when  the  eastern  mxoAe 
of  gathering  il  is  practised.  It  has  therefore  been  proposed 
to  cultivate  the*  garden  poppy  of  this  country,  because  it 
ift  not  so^  liable  to  be  damagedi  by  wind  ai&  the  tai^e  whitd 
poppy. 

It  is  the  objttet  of  this  communication  to  describe  a  me^ 
thod  by  which^  these  obstacles  have  been  completely  rembv-i 
ed,  and  to  demonstrate  from  the  result  of  experiment,  tha^ 
opium,  superior  in  quality  to  the  best  Turkey  opium,  can 
be  procured  i»  Britain,  in  suflSicient  quantity,  not  only  tot 
honse  eonsuttpt^,  but  also  for  exportation.     It  is  pro- 
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posed  to  onlliTfUe  tlie  poppy  not  only  fer  its  o|iiiim,  but 
also  fer  its  oil ;  a2id  it  wUi  appear  ihstt  k  crop  of  early 
potatoes  may  be  raised  upon  the  same  space  of  ground^ 
wflb  the  opiulfi  iOiA  oft  by  the  same  cuhnre,  and  tfant  silch 
a  crop  wiUj  in  a  good  season,  yield  ^  clear  proM  of  firoA 
50/«  to  SOL  p^f  acre/  aUowmg  60/.  for  expeiises. 

The  tdoi^opol^  df  the  opium,  produced  fr^m  ihe  culture 
of  Ib6  poppy>  ^  ^be  ^i^d  prinoipsd  branch  of  the  Etot 
India  Coiiipany's  tirfitotial  feoerme  in  India.^ 

In  mZf  th^  G^nt^ttct  or  exdusive  privilege  for  pro- 
Ti&ng  <^ithn  was  gi'anted  to  Me^r  Munkeer,  in  preferetee 
(a»  was  stated  by  gotemment)  to  any  one  else,  because^ 
btiing  the  pets^nft  ^^mpioyed  by  the  gentlemen  of  Patna  in 
thttt  business,  hd  was  the  best  acquamted  with  the  piroper 
nfeode  <lf  managing  it,  and  wo^fld  account  for  any  outstand-* 
ing  balafi6e(^«  He  was  to  deliver  the  Ba^ar  opimn  at  320 
rupees,  afid  the  Oude  at  350  rupees  per  maund. 

Since  thtft  lim^,  the  East  India  Cottypany's  annual 
reirenue  upoft  that  article  done,  has  risen  from  eight  to 
iipwa»its^  of  eighty  laes  cf  rupees,  or  more  than  a  miBioii 
stealing.  By  areport>  dated  East  India  House,  29th  Fe^ 
ht^a^i  l8I6,  Which^  was  at  thai  time  laid  before  parliak 
ittent,  tibe  sale  of  opiaali  in  Bengal  for  the  year  1^13^  14y 
aanotinted  to  96  laes,  40,729  current  rupees,  the  advances 
aaid  charges  upoti  whieh^  only  amounted  to  10  tacs^ 
77,638^  eurre^  mpees- 

But  the  opium  used  in  Britain  m  principally  supf^ied 
£k>m  Turkey^  The  gtoss  amount  of  duty  upon  opitony 
iAfported  into  Great  Britai]^  m  th6  yesur  1816,  was*  only 
2,651/.  135.,  wh3e  the  average  qu^nl^  <^onsm»ed  in 
Britain  it  14,400  lb.,  whieh  is  chargeable  with  a  duty  of 
8^.  %i.  pier  pound.  There  ar«>  besides,  &om  250  to  30& 
chests  of  opium  imported  from  Turkey,  and  lodged  in 

*  Parliamtml'aTy  Reports,  vol.  vii,  p.  W. 
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bond  warehouses  for  exportation,  each  chest  containing 
from  1501b.  to  200  lb.  of  opium.  This  statement  is  from 
a  member  of  the  Turkey  Company  in  London. 

As  the  m^ethpd  of  gathering  opium,  about  to  be  pro- 
posed, differs  materially  from  any  other  hitherto  in  use,  it 
may  be  proper  to  observe,  that  Mr.  Ball,  who  obtained  a 
premium  of  fifty  guineas  from  the  Society  of  Arts,  col- 
lected his  opium  according  to  the  Bengal  method,  which 
is  accurately  described  by  Mr.  Kierr,*  who  was  an  ocular 
witness,  and  by  A.  W.  Davis,t  whose  accounts  agree  with 
that  given  by  Ksempfer  J  respecting  the  mode  of  collect- 
ing opium  in  Persia.  The  seeds,  according  to  Mr.  Kerr, 
are  sown  in  quadrangular  areas,  the  intervals  of  which  are 
formed  into  aqueducts  for  conveying  water  into  each  area. 
The  plants  are  allowed  to  grow  six  or  eight  inches  from 
each  other,  and  are  plentifully  supplied  with  water  till  they 
are  six  or  eight  inches  high,  when  a  nutrient  compost  of 
dung,  ashes,  and  nitrous  earth,  is  laid  over  the  areas.  A 
httle  before  the  floweife  appear,  they  are  again  well  watered 
till  the  capsules  are  half  grown,  when  the  watering  is 
stopped,  and  they  begin  to  collect  the  opium.  This  they 
effect  by  making,  at  sunset,  two  longitudinal  incisions 
from  below  upwards,  without  penetrating  the  cavity,  with 
an  instrument  that  has  two  points  as  fine  and  sharp  as 
a  lancet.  The  incisions  are  repeated  every  evening,  until 
each  capsule  has  received  six  or  eight  wounds,  and  they 
are  then  allowed  to  ripen  their  seeds.  The  juice  which 
exudes  is  collected  in  the. morning,  and  being  inspissated 
to  a  proper  consistence,  by  working  it  in  ah  earthen  pot  in  ' 
the  sun's  heat,  it  is  formed  into  cakes  for  sale. 

In  this  manner  Mr.  Ball  collected  four  ounces  of  opium 
fi*om  one  fall  and  twenty-eight  square  yards  of  ground, 

*  Medical  Observations  and  Inquiries,  vol.  v,  art.  28. 
t  Transactions  of  Society  of  Arts,  vol.  xvi,  p.  273. 
i  Amoenilates  Exotics,  Fas.  3,  Obs.  15. 
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which  is  at  the  rate  of  221b.  8  oz.  per  acre.  But,  in  an- 
other place,  he  observes,  that  by  a  calculation  which  he 
made,  supposing  one  poppy  growing  in  one  square  foot  of 
earth,  and  producing  one  grain  of  opium,  more  than  601b. 
will  be  collected  from  one  statute  acre  of  land.  But  if  I 
take  his  proposition,  and  calculate  by  the  rule  used  by 
land-measurers,  the  produce  in  that  case  would  only  be 
51b.  11  oz.  and  1  dr.  per  acre.  If  Mr.  Ball's  assertions 
with  respect  to  the  probable  produce  had  been  correct, 
there  can  be  no  doubt  that  opium  would  have  been  pre- 
pared in  this  country  to  a  considerable  extent. 

Ili  is  probable  that  Mr.  Thomas  Jones,  who  was  a  can- 
didate for  the  premium  offered  by  the  Society  of  Arts, 
was  misled  by  the  specuUdioiKS  of  Mr.  Ball.  Mr.  Jones 
only  collected  211b.  7  oz.  of  opium  from  five  acres  and 
upwards  of  poppies,  and  obtained  the  premium  of  fifty 
g^neas  for  the  largest  specimen.  He  collected  his  opium 
according  to  the  Bengal  method ;  but  some  of  his  poppies, 
he  says,  became  stunted,  and  others  were  entirely  de- 
stroyed by  remarkably  dry  weather,  which  continued  six 
weeks  from  the  beginning  of  May.  This  may  be  consi- 
dered as  the  reason  why  he  obtained  so  Uttle  firom  five 
acres.  In  smother  place  he  says,  the  largest  quantity 
which  his  man,  seven  children,  and  himself,  were  able  to 
procure  in  one  morning  from  5  to  9  o'clock,  was,  one 
pound  and  a  half.  This  happened  when  the  dew.  was  re- 
markably great,  and  succeeded  one  of  the  wannest  days 
of  the  summer.  And  as  he  admits,  iu  another  place,  that 
the  opium  (which  appeared  upon  the  heads  in  a  soft  ash- 
coloured  substance),  when  fiirst  collected,  is,  firom  its  union 
with  the  dew,  much  too  soft  to  be  formed  into  a  proper 
consistence ;  making  a  proper  allowance  for  the  evapora- 
tion of  its  watery  part,  I  conclude  that  he  gathered  only 
in  one  morning,  after  a  warm  day,  in  the  same  ratio  that 
ifaey  gather  opium  in  the  East  Indies.    They  have  no  rain 
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in  India  daring  the  season  of  gathering  opitim^  and  Mr. 
Kerr  eayis,  that  there  one  acre  of  poppies  yields  60  lb.  of 
opiiim; 

These  obserratioBS)  collected  from  Mr.  Jofnes^s  pajmr 
to  the  Society  of  Arts^  should  be  kept  in  view,  as  iUey 
may  help  to  illustrate' on^  of  the  objects  of  this  essay,  and 
cMfirm  the  superiority  of  my  method  of  coUeoting  ophmi 
in  Britain. 

Dr.  Howisony  who  was  for  some  time  iiispeictor  of  opiirtn 
in  Bengal^  iif  the  only  other  person,  so  iar  as  I  know^  who 
has  given  an  account  of  the  result  of  his  experiments  for 
making  opium  in  this  country.  Although  he  #as  not  the 
first  who  collected  the  milky  juice  of  the  papp^  hi  a  fluid 
stdte,  it  is  su]|)fp6)3ed  he  is  the  first  who,  i^  this  coutitryy 
bad  given  the  preference  to  that  mode.  Bi.  Alston  col- 
Idiot^  the  milky  jui()e  in  the  ftaid  state  ftccor<&ig  to 
Dioscori^s,*  and  aliso  in  the  Persian  way  described  by 
'Ksbittpfet,'  from  several  varieties  of  the  poppy.  He  also 
collected  the  true  tear,  as  he  calls  it,  by  cutting  cff  the  std^Y 
from  severri  of  the  heads,  bending  them  down,  anfd  strffer- 
ing  the  milk  to  drop  into  a  t^a-cup ;  yet  he  says  that  he 
coSicted  more  by  th6  Persian  way  than  by  that  described 
by  Bioscorides. 

The  instrument  tised  by  Dr.  Howison  for  wounding  the 
pi^py-headsy  consists  of  a  brass  ring,  made  to  fit  the  middle 
finger  of  the  operator,  in  which  is  fixed  a  wfaed  set  withf 
laireets,  which,  w&en  put  in  motion  by  dra^i^ing  the  hand 
along  the  poppy  head,  makes  wiAi  gi^^  expedition  what- 
ever number  of  perfbrations  are' wanted,  each  ghing  out  its 
dtstinot  drop  of  mifty  by  wMcfi  a  great  surface  is  afforded 
both  for  support  and  etap^rafion,  and  the  flowing  i^]k  il^  pi'e- ' 
vented  fipom  running,  upon  the  gto\md,theumiv(ridnb1e  eon- 
se^pienee  rf  the  mdkdformerly  in  use.    And  for  gathering 

*  De  Payavere  sativ^  cl  sylveatoi,  lib.  i^  cap,  05,  j^.  4if. 
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the  opiuiQ,  he  employe  a  tin  flask,  flattened  at  the  mouth 
about  half  an  inch,  with  which  he  scrapes  off  the  opium. 
]3y  means  of  these  instruments.  Dr.  Howison  obtained  a 
cake  of  opium  that  weighed  8J  oz.,  and  which  was  coL- 
leet^d  from  a  field  of  poppies  measuring  about  five  falls, 
which  is  at  the  rate  of  17  lb.  weight  of  opium  per  acre. 

Dr.  Qowisop's  puncturing  instrument  and  collecting 
flasky  may  certainly  be  considered  as  a  material  improve- 
ment upon  the  Hii^doo  instruments,  and  he  found  that 
they  answered  his  purpose  to  a  certain  extent  in  gathering 
opium  firom  the  garden  poppy.  But  when  the  i^ieveoness 
upon  the  surface  of  the  capsules  of  the  whit^  P^Py  ^ 
considered,  it  will  be  found  impossible  to  adapt;  the  mouth 
of  the  flasik  so  as  to  collect  the  whole  of  the  juice  without 
materially  injmring  the  capsule,  and  much  of  the  juice 
would  ^tiU  remain  in  the  interstice^  of  the  ridges,  which 
are  for  the  most  part  found  upon  the  papsules  of  the  whit^ 
poppy.  Besides,  the  juice  very  soon  acquires  a  ropiness, 
a^d  adher^s^  to  the  mouth  of  the  flask|  which  mv^t  inter- 
r\ipt  the  gathering,  and  there  is  a  chance  of  the  juicp 
b^ing  spilt  by  having  the  flask  suspended  to  Ijhe  body  of 
the  gatherer. 

Dr^  Howison  has  stated  several  objectiopis  to  the  culti- 
v^tipn  of  the  large  white  poppy  in  this  country,  and  has 
ffY^U  thp  preference  to  the  double  red  garden  poppy  ap4 
its  varieties.  He  says  that  the  white  poppy,  from  its  large 
bea4  ^nd  very  considerable  height,  is  of  all  others  the 
mo^t  liaible  to  be  hurt  l^y  wi^ds ;  and  unless  t^ey  be  cul- 
tivated in  a  sh(sltered  situation,  few  will  be  found  standing 
wh^n  the  season  for  gathering  the  opium  arrives,  But 
independent  of  this,  he  says,  that  it  never  arrives  ^t  suph 
perfection  in  tjiis.  climate  as  to  yield  milk  of  proper  consist- 
ence for  making  good  opium,  and  that  ihe  few  tl^at  do 
come  to  afibrd  milk,  continue  in  that  state  only  for  a  day. 
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arid  any  attempt  to  bleed  them  a  little  sooner  or  later 
.  would  be  without  success. 

Mr.  Kerr,*  however,  informs  us,  that  the  lai^e  white 
poppy  grows  in  Britain,  without  care,  to  be  a  much  statelier 
plant  than  it  does  in  India  with  the  utmost  art ;  and  Dr. 
Alston,t  after  commenting  upon  the  controversy,  whether 
opium  is  got  from  the  white  poppy  or  from  the  black,  con- 
cludes that,  as  a  medicine,  it  is  of  no  consequence  whether 
it  be  taken  from  the  one  or  from  the  other.  Dr.  Crump 
tJso  observes  that  the  white  variety  is  to  be  preferred,  as 
affording  opium  in  greater  quantity  than  any  of  the  rest, 
and  there  can  be  no  doubt  that  this  poppy  yields  the 
largest  and  most  juicy  heads. 

Dr.  Howison  has  stated  that  500,000  lb.  of  opium  are 
made  annually  in  Bengal ;  and  that  notwithstanding  all 
the  care  that  is  taken  in  collecting  it,  one  third  of  the 
crop  is  lost ;  but  there  is  reason  to  believe,  that  the  waste 
is  much  greater  than  he  supposes.  For  in  whatever  way 
the  incisions  are  made,  the  milky  juice  instantly  flows  in 
a  wasteful  stream,  and  by  running  upon  the  ground  or 
upon  the  leaves,  one.  third  of  the  crop  at  least  must  be 
lost  before  the  gathering  commences  in  the  morning.  In 
'this  climate,  he  remarks,  where  the  serenest  day  is  often 
followed  by  a  night  of  deluging  rain,  the  adoption  of  the 
Bengal  method  would  be  worse  than  trusting  our  fortune 
to  the  chance. of  a  lottery. 

Although  Dr.  Howison  was  convinced  that  the  juice  of 
the  poppy  undergoes  no  change  in  its  properties  by  expo- 
sure to  the  air,  farther  than  acquiring  a  greater  consistence 
from  the  evaporation  of  its  watery  part,  he  states  in  an- 
other place,  that  in  Bengal,  where  there  is  no  rain  during 
the  opium  gathering  season,  the  custom  of  allowing  the  milk 

*  Edin.  Med.  Essays,  vol.  v,  p.  103. 
t  I^nd.  Med.  Obscrv.,  vol.  v,  p.  321. 
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to  thicken^  by  remaining  for  some  time  on  the  capsule^ 
is  highly  judicious.  While,  in  another  part  of  his  account, 
he  admits  that  that  custom  is  the  only  reason  why  they 
lose  one-third  of  their  crop. 

Supposing  that  200,0001b.  of  opium  give  the  East 
India  Company  100,000/.  sterling  annually,  by  Dr. 
Howison's  account  they  lose  more  than  30,000/.  But 
were  the  loss  only  to  amount  to  half  that  sum,  sufficient 
importance,  it  is  to  be  supposed^  would  be  attached  to  the 
means  by  which  such  a  saving  could  be  effected. 

Mr.  Kerr,  states,  that  there  are  about  600,0001b.  of 
opium  aiinually  exported  from  the  Ganges,  independent 
of  what  is  consumed  in  the  interior.  He  also  states,  that  it  is 
frequently  mixed  with  cow-dung,  with  the  extract  obtained 
by  boiUng  the  plants,  and  with  other  additions  which  are 
.  kept  secret.  It  is,  indeed,  frequently  so  much  adulterated, 
that  considerable  quantities  are  burnt  at  Calcutta  by  order 
of  the  government. 

.  In  the  summer  of  1817,  I  cultivated  a  small  field  of 
poppies,  containing  about  20,000  plants  of  the  Papaver 
somniferum  of  Linnaeus,  out  of  which  I  selected  two  beds^ 
measuring  one  fall  and  fourteen  square  yards,  for  the 
purpose  of  ascertaining  what  quantity  of  opium  it  would 
produce.  I  collected  the  opium  from  that  part  selected 
for  the  experiment  myself,  while  the  rest  of  the  crop  was 
gathered  by  the  people  I  employed.  I  collected  ai^ 
much  of  the  milky  juice  as  was  equal  to  1  drachm  of  solid 
opium  in  the  space  of  an  hour ;  but  as  my  professional 
avocations  prevented  me  from  regularly  supeiintending 
the  people  at  work,  they  did  not  gather  so  much  as  I  ex- 
pected. I  ascertained,  however,  that  they  could  gather 
at  the  rate  of  1  drachm  in  the  hour. 

I  had  my  poppies  sown  in  three  different  ways.  The 
first  broad-cast  upon  beds  three  feet  wide  with  an  alley 
between,  and  thinned  out  to  the  distance  of  four  and  five 
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ino^Si  wh^n  the  plants  were  a1)out  two  ijiches  high  abov^ 
the  ground.  The  second  on  beds  three  feet  wide,  in 
rows,  six  rows  to  abed,  and  six  inches  between  the  phints. 
The  third  on  the  spaces  between  rows  of  asparagus, 
two  rows  of  poppies  on  each  space,  eight  inches  between 
each  row,  and  six  inches  between  the  plants ;  two  feet 
four  inches  between  each  double  row  of  poppies  being  oc- 
e^pi^  by  the  asparagus. 

The  first  produced  only  one  capsule,  the  second  two^ 
and  the  third  three  capsules  per  plant. 

Having  ascertained  that  the  white  poppy,  when  culti- 
Tated  upon  the  wide  drill  plan  that  I  have  adopted,  not 
only  yields  more  capsules,  but  much  larger  ones  than 
wb^n  cultivated  in  the  broad-roast  way,  or  in  close  rows :  it 
is  evident  there  must  be  a  great  saving  of  labour,  for  k 
ynjl  take  as  much  time  to  gather  the  juice  from  a  small 
Iiead,  as  it  would  do  to  collect  tlM?ee  times  the  quantity 
of  juice  from  a  large  head. 

The  plants  between  the  asparagus  rows  having  more 
rpoxQ  to  grow,  had  not  only  more  capsules,  but  they  were 
much  loxger  than  those  sown  broad-*cast,  or  in  beds  in 
^ose  rows ;  and  as  early  potatoes,  cultivated  in  a  piece  of 
groupd  s^djoining  my  crop,  were  gold  for  a  high  price  be- 
fore my  plants  began  to  flower,  I  proposed  the  following 
yei^  to  have,  by  this  mode  of  culture,  the  same  quantity 
of  opium^with  a  crop  of  early  potatoes,  as  I  obtained  from 
&n  equal  m.easurem^3it  of  ground^  where  there  was  no- 
thing but  poppies. 

AcQor^gly,  in  1818  I  sdected  a  piece  of  ground  in 
1^^  Vgh^t  state  of  cultivation,  well  manured  with  faorse- 
djmgy  in  which  I  planted  early  potatoes,  in  rows  four  feet 
wide.  Furrows  were  first  drawn ;  in  these  furrows  the 
dung  was  laid ;  then  the  sets  were  dropped  on  the  diing, 
about  nine  inches  asunder,  and  covered  by  the  hoe. 
The  potatoes  were  planted  the  first  week  of  February ; 
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and  the  )>oppie8  were  sown  about  the  middle  of  Aprils  on 
the  mid<Ue  space  between  the  potatoe  rows,  two  rows  of 
popj^es  on  each  space,  and  twelve  inches  between  the 
rows.  When  the  poppy  plants  were  about  two  inches 
above  the  ground,  they  were  at  first  thinned  out  by  the 
hoe,  and  afterwards  by  the  fingers,  to  the  distance  of  eight 
inches  between  the  plants. 

In  this  manner  I  raised  a  crop  of  early  potatoes  equal 
to  36  boUs  per  acre.  Although  the  potatoes  will  be  ready 
for  immediate  use  before  the  gathering  of  opium  com- 
mences, the  whole  crop  will  not  be  entirdy  ripe  for  lifting 
till  aft«r  the  opium  is  collected.  The  early  potatoe  gives 
out  but  a  small  stem,  but  where  the  soil  is  rich,  some  of 
them  may  spread  in  the  areas,  yet  they  can  be  easily 
pushed  over  to  one  side,  so  as  to  allow  the  opium 
gatherers  to  walk  along  the  areas  without  tramjding  iqpon 
tihem. 

The  distance  between  the  poppy  plants  being  wider 
than  last  year,  upon  an  average  they  produced  four  full 
grown  capsules  each,  and  some  of  diem  produced  seven 
or  eight  capsules ;  and  I  gathered  this  season  at  the  rate 
of  two  drachms  of  solid  opium  in  one  hour,  whilfe,  by  the 
same  method  of  gathering,  I  could  not  collect  more  than 
one  drachm  in  the  same  time  last  year. 

Supposing  one  acre  had  been  cultivated  in  the  same 
manner  as  that  piece  of  ground  on  which  my  experiment 
was  made>  the  produce  in  thi^t  case  would  have  been  equal 
to  67  lb.  9  oz.  4  dr.  and  48  gr.  of  solid  opium,  which  is  just 
twice  as  much  as  I  collected  the  year  before.  But  the 
season  of  1818  being  so  much  more  favourable  than  the 
preceding  year,  will  in  a  great  measure  account  for  the 
success  of  this  experiment.  Therefore  the  quantity  of 
opium  that  may  be  collected  depends  greatly  upon  the 
season ;  yet  the  complurative  view  of  the  result  of  the 
experiment  made  in  1817,  although  the  season  was  ex- 

Tai«  xxx^ii.  D 


Digitized  by 


Googk 


34  ilORICULl^yiitB, 

^reift^ly  uudSai^ourable,  is  luja^^t  tp.  ^<^^  HM  9iS 
V>fi^^  of  §xtr^c^g  aM  ^U^eruig  Q{K(mQ  Imms:  ^  4epid«d 
aidvantage  orer  any  other  tba,t  b»s  bean  reco9unQnd^. 

A^  my  poppies  were  80W];i  about  the  w^l(tte  of  Aprils 
they  yrere  reacjly  for  bleediiiig  about  the  middle  ojT  i^y. 

The,]^t]Cnment  which  I  used  fqx  nAaJw&g  the  inob^oM 
consisted  of  two  convex  edged  scalpels^  ihe  U^ft  of  whiclx 
frer^  c.<;> veiled  with  8^e\Jfing  wax,  except  about  one-sii(tee«th 
part  pf  aijL  inch  of  the  edge^  and  b^ing  wound  ]:ound  thQ 
hw^Iep  with  yraxed  thread,  the  two  were  festened  toger 
th^  i^ith.  other  thread  twisted  rojand  them,,  and  thiis,  hdbi 
%tthe  dijita^^  of  about  half  an^ua^h  bietween  each  blade^ 
(pi.  lU,  %s,  6  and  7).  It  is  obvious  that  ih$  bUdes  ax<> 
9pv^r^(iwith  se^g-wax  for  th«,  piKpope  plf  pi^ireiMaiig 
t^Q^fe  0jom  pei^e^ting  th^  ^ayity  of  th^  cajp^i^lea;  and 
\t  9^a  b^  easijiy  removed  and  appUe,4  again,^  when,  the 
knives  require  to  be  sharpened :  or  the  blades  may;  b§ 
^QWted:  veith.  a  n?^tal  sheath  of  ga%r4  for  H)^^,  pn^ose. 

Wijt^  this  instrument  I.make.  pne  or  iQc^re  dpujbl^,  ia^ 
sipm,  apcor^ding  to  the  size  of  the  hea4,  ait  ^f^  Ippgi^u- 
dinalljf ,,  aad ,  srfterwar^  obliquely  upyi^arda.  ftpjp,  tlw,  stalk, 
(%.1P). 

Whei^,  the  <>ap9i^le  i^  sufficiently  scsa;ified  in.  thiSLmaAne[& 
described,  I  then  cut  off,  with,  a  sh^jrp,  scalpel^  the.  capin 
tglljlin,  or  star,  with  a  thiji.  slipe  ofj  the  ext^m84  ri»d  round 
it,  (fi<j,  fig.  lQ)j  and  by  this  las^incisiop.  I,  obtain  mor^ 
jiljp^tj^.  from  a,  scaiificalion  upon  ijie  side  of  tine  hfiad^ 

ijt  is^  if^  method  oj^  gajtjl^ering  i^e  ifuIJsy  juipe  of  the 
ppppy  ip  tbe.fliqdcj  state,  that  diflfew  materially  from  nny: 
Qfjii^rt^at  ha£[,been  used,  and  i|;  is  on  that  apoount  tjhiat  I 
l^aTeb^ep  niore,  successM,  than.  any. Qt^ier^  that^^hf^  t|:i^4 
the  ej^peripiefttf 

lui  li^y  coipjoiunication  to  T^Vr.  P^no^p,  relative  to 
Lactucariuna  or  Le^ttuc^-Qpium,  pftbli^^d  in  the  second, 
editipu.of  his  Objjervationft  Q»  Puljnoftgijy  Co^suffip1ip^;l, 
I  proposed  to  gather  the  opium  by  mesons  of  a  sponge 
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But  when  I  began  to  collect  opium  in  that  way,  I  soon 
found  that  it  would  not  do ;  for  although  the  sponge  re* 
moves  the  juice  more  effectually  than  the  flask  proposed 
by  Dr.  Howison,  it  cannot  be  again  entirely  expressed, 
because  the  sponge  decomposes  or  separates  the  compo- 
nent principles  of  the  milky  juice,  and  the  resinous  part 
adheres  to  the  sponge,  and  soon  clogs  its  pores.  I  there- 
fore adopted  the  use  of  a  small  common  hair-brush  used 
by  painters,  and  known  to  the  trade  by  the  name  of  Sash- 
tool  (pi.  Ill,  fig.  8),  which  answers  the  purpose  most  com- 
pletely, and  with  which  I  gathered  the  milky  juice,  even 
though  some  of  the  plants  were  laid  by  wind  and  rain,  as 
well  as  if  they  had  been  standing  erect.  I  used  a  camel- 
hair  brush,  but  found  die  same  objection  to  it  as  to  the 
sponge.  The  common  sash-tool,  rounded  a  little  at  the 
point,  without  being  ground,  is  that  which  I  prefer. 

For  the  sake  of  experiment,  I  exposed  myself  one 
morning  to  a  shower  of  rain  for  half  an  hour,  while  making 
the  incisions  and  gathering  the  opium,  and  succeeded  as 
weH  as  when  there  was  no  rain,  without  any  other  incon- 
venience than  being  wet,  and  having  an  additional  quan- 
tity of  water  with  the  opium. 

When  the'  brush  is  sufficiently  charged  with  juice,  I 
scrape  it  off  upon  the  shp  of  tin  b,  fig.  9,  fixed  in  the 
mouth  of  a  tin  flask,  fastened  to  the  breast  of  the  gatherer 
by  straps  through  th^  holes  a  a,  and  capable  of  holding 
more  than  a  day*s*"gathering. 

The  gatherers  follow  the  bleeders  immediately.  One 
bleeder  will  occupy  two  gatherers,  and  if  he  be  very  expert 
at  using  the  knife,  he  may  keep  three  gatherers  constantly 
employed.  When  I  performed  both  operations  myself,  I 
held  the  knife  between  the  thumb,  fore  and  middle  fingers, 
and  the  brush  between  the  ring  and  Uttle  fingers  of  the 
right  hand,  while  I  held  the  poppy  by  the  stalk  with  the 
left  hand. 

©2 
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The  juice  is  afterwards  formed  into  cakes  or  balls  by 
spontaneous  evaporation  in  shallow  earthen  dishes,  placed 
in  a  close  room,  stirring  it  occasionally  during  the  evapo* 
ration  of  its  watery  part,  to  be  lufterwards  kept  in 
bladders. 

The  operation  for  gathering  cannot  be  repeated  with 
advantage  oftener  than  three  times  a  week,  upon  the  same 
capsules,  for  no  more  juice  wiD  flow  from  one  wound  than 
what  may  be  collected  immediately,  and  a  certain  time 
must  elapse  before  the  plant  forms  more  juice.  But  it  is 
evident  a  number  of  hands  may  be  kept  constantly  em- 
ployed upon  a  large  fields  till  the  plants  cease  to  give 
out  juice. 

One  acre  will  keep  twelve  gatherers  and  six  cutters 
constantly  employed  for  thirty  days.  That  number  can 
only  gather  a  third  part  of  an  acre  in  one  day,  and  by  the 
time  they  have  gone  through  the  crop,  the  capsules  at 
that  place  where  they  began  to  gather,  will  be  ready  for 
the  operation  being  repeated.  So  that  when  the  milky 
juice  ceases  to  flow,  five  operations,  as  already  described, 
will  have  been  made  upon  each  capsule. 

Supposing  twelve  gatherers  to  work  ten  hours  in  the 
day,  and  that  each  gathers  two  ounces  and  a  half,  or  as 
much  of  the  juice  as  will  make  that  quantity  of  solid 
opium ;  in  thirty  days  they  will  gather  fifty-six  pounds  of 
opium  from  one  acre. 

One  acre  of  poppies  cultivated  according  to  my  method, 
will  yield  1,0001b.  of  seed,  and  this  quantity  of  seed  will 
give  by  expression  3761b.  of  oil. 

Although  the  produce  of  such  a  crop  has  not  yet  been 
clearly  ascertained  upon  a  large  scale,  the  following  may 
be  taken  as  the  estimate  of  one  acre,  from  what  has 
actually  been  produced  in  my  experiment. 
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Estimated  value  of  the  produce  of  one  acre,     /.    8\  d, 

661b.  opium,  at  36s 100  16  0 

36  bolls  early  potatoes,  at  24s 43    4  0 

2601b.  of  oB,  cold  drawn,  at  Is.  Qd 18  16  0 

1261b.  ditto  warm,  at  6rf 3    2  6 

500  oil  cakes,  at  18s.  per  100    4  10  0 

170    7  6 

Expenses 60    0  0 

Total  of  profit... 110    7  6 

Or  it  may  be  taken  this  way, 

661b.  opium,  at  17s.  6d 49    0  0 

36  bolls  of  potatoes,  at  24s 43    4  0 

2601b.  of  oil,  cold  drawn,  at  Is.  6d 18  16  0 

1261b.  ditto  warm,  at  6rf.  3    2  6 

500  oil  cakes,  at  18s.  per  100    4  10  0 

118  11  6 

Expenses 60    0  0 

Profit 68  11  6 


Opium  costs  the  wholesale  druggist  in  London  at  this 
time  (May,  1819)  17s.  Qd.  per  lb.,  which,  with  a  duty  of 
8s.  8i.  per  lb.,  makes  it  12.  6s.  6(2.,  and  they  charge  the 
apothecaries  36s.  per  lb.,  which^  is  the  present  London 
price  of  the  article.  The  London  price  of  opium  varies 
so  much,  that  about  twelve  years  ago,  it  was  as  high  as 
84s.  per  lb.,  and  it  seldom  falls  so  low  as  24s. 

If  the  crop  can  be  got  off  the  ground  by  the  middle  of 
August,  it  is  proposed  to  have  a  second  crop  of  potatoes 
or  turnips,  which  wiU  give,  it  is  supposed,  about 
30/.  more. 


Digitized  by 


Googk 


38  AORICULTORE. 

Comparative  View  of  the  ejcperiments  of  Messrs.  Ball, 
Howison  and  Youngs  for  ascertaining  what  quantity  of 
Opium  might  be  prepared  in  Britain. 

ib.      «i.     dr.       wf* 

Mr.  Ball,  from  676  square  feet,  or  1  fall  and 

28  square  yards,  obtained  about  0    4    0    0 

Dr.  Howison  from  about  five  falls,  ob- 
tained  ^. 0    8    4     0 

In  1817,  from  1  fall  and  14  square  yards, 
containing  1,800  plants,  I  obtained 0    4    0    0 

According  to  Mr.  Ball's  method,  1  faD  pro- 
duced 2  ounces  and  2  drachms,  or  per 
acre 22    8    0    0 

According  to  Dr.  Howison's  method,  1  fall 
produced  1  ounce,  6  drachms,  and  3(5 
grains,  or  per  acre  * , 17    0    0    0 

By  my  method,  1  faH  produced  2  ounces, 
7  drachms,  2  grams,  and  i,  or  per  acre,..  28  12    6  24 

In  1818,  from  1  fall  I  obtained  5  ounces, 

6  drachms,  4  grains,  and  +,  or  per  acre  67    9    4  48 


CERTIFICATES. 

Edinburgh, 
13EAKS1R;  Dec.  89,  X81T. 

During  the  course  of  last  aununer  I  repeatedly  visited 
your  plantation  of  poppies,  for  the  manufajcture  of  opiumi 
in  the  neighbourhood  of  Edmburgh. 

I  admired  very  much  the  method  that  was  foHowed  for 
coUeoting  the  opiiuu  from  the  plants.  For,  by  your  plaAj 
the  very  grea^  inconvenienoe,  whidi  arises  from  the  un* 
steadiness  of  our  cUmate,  if  the  Bengal  method  of  coUec- 
tioi^  recoB^nended  by  Dr.  Howison  in  the  Memoira  of  the 
Caledonian  Horticultural  Society,  be  a4apted|,  ia  com^ 
pletely  obviated* 
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I  have  lately  prescribed  your  opium  to  many  different 
patients,  both  in  private  and  hospital  practice,  with  the 
best  effects.  I  have  particularly  prescribed  what  you  put 
into  my  hands  to  several  patients  in  the  clinical  wards  of 
the  Royal  Infirmary,  and,  as  I  was  inclined  to  infer  from 
its  appearance,  I  have  found  it  remarkably  efficacious,  in 
no  degree  inferior  to  the  best  Turkey, opium.  I  have, 
therefore,  no  dbubt  in  cbnkiderihg  your  ^lan  as  an  im- 
provement in  the  arts,  which  may  be  adopted  with  great 
advantage  in  Britain. 

I  am,  Sir^ 
John  Fotiii^,  Esq.  &c.  Sec.  &c. 

Sttrgeoft,  EcKft. .   Andrew  DitAcAN,  Sent.  M.  D.  P. 

Phymtafiy  Edin. 


Royal  Iiifihn&iy>  Bdiiilftii^h, 
DEAR  SIR ;  April  so,  I8ia. 

During  the  last  year  I  have  frequently  administered  the 
opium  made  by  you  to  patients  in  the  Royal  Infirmary, 
and  it  gives  me  much  pleasure  to  report  to  you,  that  I 
hav^  fbtlhd  it  ^diice  the  saitie  effects  as  the  best  foreign 
preparation  of  the  medicine,  and  I  think  that  a  smaller 
qiiiantity  is  necessaiy  than  of  the  foreign  opium. 

I  am,  Sii-, 
John  Young,  E$q.  &c.  &c.  &c. 

ISurgeon,  A.  Gillespib. 


Digitized  by 


Googk 


40  AGRICULTURE. 


N«  VII. 
IMPROVED  CHURN. 


The  Sum  of  Five  Guin'eas  was  this  Session  pre- 
sented to  Edward  Roberts,  of  Hartsheath^ 
near  Mold,  Flintshire,  for  a  Churn. — The  fol- 
lowing communiaaions  have  been  received  on  the 
subject,  and  a  Model  of  the  Invention  is  preserved 
in  the  Sodetjfs  Repository. 

Leeswood,  near  Mold,  Flintshire, 
SIR.;  July  9,7, 1818. 

A  model  of  a  cbum  has  been  forwarded  this  day  from 
Chester  to  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce. 

It  is  invented  by  Edw.  Roberts,  of  Hartsheath,  an 
honest  and  industrious  man,  with  a  large  family. 

Any  reward  which  the  Society  may  be  pleased  to 
confer  on  a  machine  likely  to  be  of  considerable  advanh* 
tage  to  the  dairy  farmer,  will  be  well  bestowed  and  thank- 
fully accepted. 

I  am.  Sir, 

A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretary,  IfcSfc.  J.  W.  Eytok. 
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CERTIFICATE. 

We  do  certify  that  the  Chum  invented  by  Edward 
Roberts,  of  Hartsheath,  in  the  parish  of  Mold,  in  the 
county  of  Flint,  a  model  whereof  is  sent  to  the  Society  of 
Arts,  &c.  by  waggon,  is  used  by  us  in  our  dairy,  that  the 
machine  performs  its  operation  in  a  more  expeditious  and 
perfect  manner  than  any  we  are  acquainted  with,  and  we 
conceive  it  to  be  an  invention  worthy  the  notice  of  the 
ligiicultural  interest  of  the  country. 

Signed  by  us  this  25th  day  of  July,  1818. 

Hope  Wynne  Eyton. 
>  Wirf.  Ingleby. 

John  Jones.  • 

William  Jones. 

John  Jones. 

Wm.  Wynne. 


Brference  to  the  Engraving  of  Jlfr.RosEBTs's  Chum, 
Plate  TV. 

Figs.  1  and  2.    Views  of  the  chum,  in  nearly  opposite 
directions. 
Fig.  3.    Section  of  the  barrel  of  the  chum» 

4.  The  cover  of  the  barrel. 

5.  Shows  the  connexion  of  the  beaters  with  the 
moving  power. 

a,  the  barrel. 

b,  the  handle  of  the  cover. 

e  c,  (fig.  4)  ellipsoidal  holes  in  the  cover,  through  which 
Ifae  beaters  pass. 

d  d,  (fig.  1.)  loose  covers  for  the  holes  c  c,  to  prevent 
the  liquor  from  being  dashed  out  of  the  chum,  when  the 
beaters  are  at  work» 
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e^  (figs.  1  and  4)  a  round  hole  in  the  cover  for  the 
purpose  of  admitting  air  into  the  chum,  and  capable 
of  being  closed  at  pleasure,  by  the  button/. 

g  g,  the  beaters  or  stavetl,  attached  to  sockets  of  iron 
h  hy  in  each  of  which  is  an  eye  t,  through  which  a  pin 
passes,  and  thus  connects  the  beaters  with  the  moying 
power. 

k  kf  two  levers,  having  the  axis  I  I,  fig.  2,  for  their 
fulcrum,  connected  at  one  extremity  t  with  the  beaters, 
and  at  the  other  with  two  short  arms  m  i^  #hich  arms 
are  themselves  connected  by  loops  at  their  other  ;extremity 
with  ^e  doubl^-eranked  ad^  o  o,  fig.  2. 

p,  (fig.  2)  a  winch^  fixed  on  one  end  of  the  double- 
cranked  axle. 

g,  a  fly  wheel  fixed  on  the  other  end  of  the  axle. 
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ANATOMICAL  PREPARATIONS. 


Tke  Silver  Medal  of  the  Society  was  this  Session 
voted  to  W.  Cooke,  JEsg.  of  London,  Fellow  of 
the  Royal  College  of  Surgeons,  for  the  successful 
preservation  of  Anatomical  FaEPARAxiONSt 
by  means  of  a  solution  of  muriate  of  Soda.^—The 
following  communications  have  been  receivedfrom 
him  on  the  subject. 

Great  Pretcot  Street^ 
SIR;  Jan.S,  18ir. 

JL  WO  or  thre^  months  ago^  you  obliged  me  by  stating 
the  means  of  access  to  the  Soeie^r^  Arts,  of  which  I 
now  avail  myself.  ^  spedmens  accompany  this  letter* 
They  are  all  dated  when  prepared.  The  fluid  containing 
the  eye  is  very  turbid*  It  was  carried  about  a  year  ago 
to  Sir  Joseph  Banks,  and  by  this  means  washed  off  soma 
of  the  pigment  of  the  choroid  coat^part  of  which  has  faUea 
on  the  membrane  hyaloideay  and  mueh  discob>ured  it.  I 
might  have  sent  more  perfect  specimens,  but  as  this  is  of 
oldest  date^  I  presumed  on  the  indulgence  of  the  Society^ 
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tbat  the  explanation  I  have  offered  wotild  be  accepted. 
At  the  top  of  the  portion  of  stomach  acted  on  by 
opium,  some  gaseous  bubbles  appear ;  they  were  extri- 
cated soon  after  the  preparation  was  put  up,  and  by  being 
entangled  between  the  talc  and  cellular  substance,  were 
irremovable  without  opening  the  bottle.  At  the  bottom 
of  the  specimen  of  ulcerated  intestine,  are  some  unsightly 
pieces  of  window  glass.  When  they  were  appUed  it  was 
intended  to  change  the  bottle,  but  this  I  have  not  had  an 
Qpportunity  to  do :  some  neat  pieces  of  white  glass  ap- 
pUed in  a  similar  manner,  answer  equally  well  with  talc, 
the  substance  usually  employed  in  spirit,  and  give  the 
structure  a  more  natural  appearance. 

I  have  tried  the  solution  on  brain,  on  which  it  is  success- 
ful. I  have  by  me  large  specimens  of  other  parts,  as  the 
thoracic  viscera  of  a  child,  eet.  2  years,  which  has  been 
put  up  15  months ;  the  thoracic  and  abdominal  viscera  of 
a  child,  set.'  3  years,  which  has  been  put  up  7  months ; 
placentae,  8cc. ;  in  all  of  which  (though  they  have  not 
been  accurately  closed)  the  preservation  is  perfect,  and 
no  disagreeable  odour  is  emitted. 

It  is  needless  to  specify  the  advantages  derivable  from 
the  adoption  of  a  solution  which  costs  only  about  lOd. 
per  gallon,  instead  of  a  spirit,  which,  being  somewhat 
BhoYe  proof,  costs  18^.  or  20s.,  provided  its  equal  efficacy 
can  be  established. 

To  assert  the  benefits  deduced  from  anatomical  investi- 
gation, and  from  the  preservation  of  natural  and  morbid 
structures,  and  the  consequent  importance  of  giving  the 
utmost  faciUty  to  these  pursuits,  would  be  an  improper 
intrusion  on  the  Sodety;  yet,  perhaps,  the  extent  to 
which  it  is  intended  to  vindicate  the  power  of  muriate  of 
soda  in  solution,  should  be  distinctly  declared. 

The  muriate  of  soda,  when  dissolved  in  clear  water,  and 
filtered,  xsonstitutes  a  solution  as  bright  tus  any  can 
ppssibly  be.  - 
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When  used  a  litde  below  saturation,  it  will  preserve 
^mal  substances  an  indefinite  period,  at  all  the  tempera- 
tures of  our  atmosphere. 

When  animal  substances  have  been  properly  macerated, 
and  put  into  this  solutiob,  the  solution  will  retain  its 
brightness  as  long  as  it  is  excluded  firom  the  atmosphere ; 
and  will  r^ely  deposit  even  nearly  as  much  precipitate  as 
is  done  by  spirit  of  wine. 

It  may  be  used  upon  a  large  scale  in  vessels  less  accu- 
rately closed ;  upon  specimens  of  any  bulk,  for  occasional 
inspection;  for  which  the  costliness  and  volatility  of 
spirit  almost  wholly  unfits  it. 

It  may  be  substituted  for  spirit  almost  universally .;  and 
there  are  some  parts  which  it  preserves  in  the  natural 
condition,  which  spirit  contracts. 

.  Tlie  salt  used  in  most  of  the  preparations  was  that  of 
Phillips  London,  Esq.;  but  some  trials  recently  made, 
justify  the  assertion  that  common  salt  will  avail,  if  con- 
ducted in  the  manner  I  have  already  detailed.  [See  Med. 
and  Phys.  Journ.  for  March,  1817.] 

Mr.  Bell,  surgeon  dentist,  and  lecturer  at  St.  Thomas's 
Hospital,  called  on  me  last  summer  in  consequence  of  the 
paper  I  had  pubUshed.  He  saw  my  specimens  and  pro- 
cess ;  he  adopted  the  process  with  common  salt,  iand  in- 
formed me  last  night  that  it  fully  answered.  Some  parts 
he  had  preserved  in  spirit  for  comparison,  enabled  him* 
to  say  decidedly  the  solution  of  muriate  of  soda  was  pre- 
ferable in  a  great  degree. 

The  chief  difficulty  that  presented  itself  in  the  manipu- 
lations, consisted  in  closing  the  bottles — to  adopt  a  body 
which  should  be  efficient  and  not  liable  to  chemical  action 
with  the  muriate.  At  length,  glass,  with  a  medium  of 
resin,  occurred  to  me,  and  proves  easy  of  apphcation, 
neat,  and  effectuaL 

Having  been  informed  by  you  that  should  it  meet  the 
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Soci«tjV  approbation,  my  persond  attendance  -wiD  be 
required,  I  shaO  defer  entering  more  MLy  into  the  pre* 
cessy  which,  indeed,  is  now  before  die  public  in  the  work 
referred  to  above. 

I  am  induced  to  intrude  upon  the  Society,  because  the 
article  referred  ta  did  not  meet  with  that  attention  which 
the  subject  appeared  to  deserve.  Prejudice  existed 
against  it,  because  some  anatomists  had  tried  the  mariate 
of  soda  without  success;  and  probably  because  the  flaid 
was  so  acces^ble,  this  prejudice  might  be  strengthened. 
Hie  best  attestation  will  be  the  specimens  themselves ; 
and  should  it  meet  the  important  sanction  of  your  So-^ 
ciety,.  it  will  give  me  a  more  cogent  appeal  to  the  cre- 
dence of  my  professional  brethren. 

The  specimens  have  been  submitted  to  the  inspection 
of  many  respectable  practitioners  and  chemists,  who  con- 
cur  in  asserting,  that  having  stood  so  long,  there  is  no 
prospect  of  future  change. 

I  am,  Sir, 
A.  AikiUf  Esq.  &€.  &c.  Sec. 

Secretary^  S^.  Sfc.  W.  Cookb. 

Prcscot  Street, 
Slttj  Jaii.5, 18t7. 

I  AM  sorry  my  former  letter  did  not  go  sufficiently  into 
detail  to  prevent  you  the  trouble  of  writing  to  me.  I  beg, 
however,  to  thank  you  for  having  so  early  informed  me 
the  extent  of  information  which  is  required  by  the  So- 
ciety. 

When  my  paper  was  sent  to  the  Medical  and  Physical 
Journal,  the  experiments  had  been  about  8  months  under 
management,  and  as  I  was  anxious  to  exonerate  myself 
from  any  design  of  exciting  unwarrantable  expectatioiiSy 
the  preparations  were  individually  described,  and  sonie 
points  were  alfiuied  to,  with  respect  to  which  success  was 
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douWul,  but  wluok  have  since  betn  fcBy  deovM  in 
ftiTour  of  the  solution.  I  shall,  tberrfoft^  rd^te  my  pro^ 
cess  quite  independently  of  that  article ;  nothii^  I  have 
now  to  state  will  be  in  oppositi<»i  to  it^  but  the  general 
results  will  be  much  n^re  favourable  than  were  at  that, 
time  deduced. 

The  process  is  ei^ceedipgly  simple ;  and  when  I  have 
said  that  it  consistsin  putting  animal  substances  (depriyed 
of  their  blood  by  mjaceration  in  water)  into  a  saturated 
solution  of  muriate  of  sQda^  pearly  the  whole  is  ppmpre^ 
hended.  Yet^  as  I  b^eye  the  transparency  of  the  fluid, 
and  the  permanency  of  the  preservation  depend  upoa 
some  trivial  parts  of  ^  nipj^iagement,  I  shall  give  the 
particulars. 

I  keep  a  saturated  solution  of  mwriat^  of  soda  in  good 
Bpnng  water.  Every  gaUon  of  water  dissolyee  aboul^ 
three  pounds^  of  salt.  ^ 

The  specimens  intended  for  preservation  are  macerated 
in  water,  frequently  c^a^ed,  tp  dq^Hive  them  of  the 
colouring  part  of  the  blood,  which  usually  occupies  threa 
or  four  days,  of  more,  if  the  subst^nceci  axe  large.  I  then 
place  them  in  a  solution  of  salt,  l^ept  in  a  common  recep* 
tacle,  to  saturate  thei^  vdth  the  aaU;  and,  as  the  water 
suspended  in  the  animal  structure  would  reduce  the  strength 
of  the  solution,  this  is,  coi^it^raiQ^d  by  placing  in  it  a  Unen 
bag  filled  ii;ith  th^  n^uii^te.  It  is  kept  in  a  linen  bag 
to  prevent  the  foreign  matters  of  the  salt  ^om  soiling  the 
preparations.  At  the  ej:piration  of  a  few  days  they,  may  be 
transferred  &<mi  this  vess^  into  that  bottle  of  solution  which, 
is  to  contaii^  thexn^  permanently,  or  they  may  remain  in  the 
intermedifttfEi  ye^sela^long.  aaconyeniency  may  require.  The 
solutionin  which  they  are  finally  tab^  kept,  should  be  avery; 
Httle  below  satun^^on.  Evaporation  is  much  less  liable 
to  h3ppen  than  if  spirit  is  employed ;  yet  should  it  occur, 
from  any  accident,  crystallization  would  result^  unless  this. 
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precaution  were  adopted.  I  have  added  about  lialf  an' 
oun&e  of  very  dear  water  to  a  quart  of  the  saturated 
solution. 

All  kinds  of  animal  structure  do  not  exhibit  the  same 
relatiye  gravity  when  saturated  with  the  solution ;  some 
will  float  whilst  others  sink.  In  the  final  operation  of 
preservation^  the  latter  undergo  the  same  treatment  as 
is  adopted  with  spirit,  viz.,  by  supporting  them  with  deli* 
cate  threads  of  silk ;  but  the  former  reqiure  some  body  to 
give  them  an  increase  of  gravity. 

In  ahnost  all  preparations  it  is  requisite  to  keep  certain 
parts  separated  by  means  of  quill,  bristle,  or  other  insoluble 
substance;  instead  of  these,  I  use  delicate  pieces  of  glass, 
which  may  be  obtained  from  die  glass-blowers  of  every 
degree  of  fineness.    These  answer  {uQy ;  they  look  nei^r 
than  any  thing  else  ;  can  be  applied  with  great  facility ;' 
render  sufficient  weight,  and  are  of  very  little  cost;  for  a 
few  pence  I  purchased  enough  to  last  some  years.    In  the 
specimen  of  ulcerated  intestine,  the  glasses  applied,  as 
stated  in  the  former  letter,  were  not  intended  to  be  per- 
manent ;  I  had  not  then  procured  the  glass  from  the  ma-' 
nufacturer.    Membranous  parts  it  is  customary  to  spread 
on  talc,  as.two  of  the  specimens  are  applied  now  with  you. 
I  think,  however,  by  suspending  a  fine  cylinder  of  glass' 
at  the  bottom,  the  part  retains  a  more  natural  appearance ; 
and,  therefore,  of  late,  I  have  entirely  relinquished  the 
talc. 

When  the  specimens  are  put  into  a  solution  of  proper 
strength,  and  perfectly  transparent,  and  the  parts  properly 
separated,  to  exhibit  the  diflTerent  objects  it  is  designed 
to  show,  the  next  point  of  importance  is,  to  close  the 
bottles  with  accuracy  and  neatness. 

For  the  reasons  already  stated,  glass,  with  a  medium  of 
tiesih,  was  chosen.  I  make  the  rim  of  the  bottle  perfectly 
dry,  and  spread  on  it  some  resin,  with  a  common  spattda. 
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The  glass  (previously  fitted)  is  then  ap^ed,  and  by  hold- 
ii^  the  warm  spatula  pretty  close  to  it,  die  r^i^  softeuii,, 
and  the  top  is  fixed  with  the  utmost  accuracy.  I  have 
"  thought  it  best  to  conduct  this  process  in  a  moderately 
^arm  room,  and  the  glass  should  be  rather  less  than  the 
pircumference  of  the  rin^  or  on  ^fting  the  bottles  by  the 
top,  as  is  very  generally  done,  the  glass  might  be  raised. 
With  small  bottles  it  is  sufficient  to  make  the  resin 
smooth,  and  then  varnish  it ;  but  on  bottles  of  a  larger 
i^iz^,  additional  security  is  obtained  by  attaching;  i^  slip  o^ 
)>ladder  around  the  edge,  by  means  of  glue. 

When  the  diameter  of  the  bottle  is  large,  the  glass  top 
is  liable  to  break  after  two  or  three  weeks ;  by  using  the 
g^e  of  the  glass;,  I  have  found  them  perfectly  safe,  with  a 
diameter  of  4  inches;  and  for  larg^  I  hs^ve  not  ha<]^ 
occasion. 

In  addition  to  the  specimens  mentioned  in  my  fonner 
\p\i\j&i  \  might  hav^  nafne4  fcetuses  at  the  full  period  of 
gestation. 

Ilf^ving  been  accu^ton^ed  to  put  up  anatomical  prep.ar^ 
^ons,  I  do  not  hesitate  to  affirm  that  the  method  I  have 
now  detailed,  is  as  easy  of  application  as  any  other  ii^ 
popular  use ;  and  I  believe  lOd.  per  gallon  would  not 
Qply  pay  for  the  salt,  but  all  the  other  Uttle  expenses^ 
iptrith  the  exception  of  the  botUe. 

Many  parts  of  morbid  structure  are  preserved  muci) 
better  than  by  spirit. 

I  cannot  tell  ho^  far  the  specimens  sent  to  the  Soci^y 
were  rendered  turbid  by  th,e  shaking  of  the  coach;  al-n 
though  I  hope,  from  yQ^r  note,  they  did.  ^ot  sustain 
material  injury. 

The  ulcerated  intestine  is  a  very  good  specimen  of  the 
disease,  and  is  exhibited  I  beUeve  better  thaQ  it  wopjd 
have  been  on  talc. 
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The  portion  of  heart,  with  open  foramen  ovale,  was  froiii 
an  adult,  and  the  fluid  containing  it  was  remarkably  bright 
and  colourless,  which,  I  believe,  would  not  have  been  the 
case,  had  it  been  in  spirit.  At  two  points  the  glass  cover, 
in  the  act  of  putting  it  up,  cracked,  in  consequence  of  a 
little  accident ;  but  they  have  not  extended  in  the 
least. 

The  stomach  affected  by  opium,  exhibits  exactly  th^ 
appearance  when  taken  from  the  body.  I  have  not  seed 
another  specimen  of  the  same  condition,  but  suspect  that 
Spirit  would  not  have  preserved  it. 

The  portion  of  intestine,  with  scrofulous  mesenteric 
glands,  exhibited  the  valvulae  conniventes,  and  all  the  na- 
tural and  morbid  characters  very  beautifully.  ' 

The  digested  stomach  I  sent  because  it  was  injected 
with  size  and  king's-yellow,  it  could  not  be  otherwise  than 
imperfect  in  that  condition  of  stomach ;  but  it  is  sent  to 
show  that  the  solution  has  no  influence  on  the  colour  of 
the  injection. 

I  have  never  seen  any  preparation  in  spirit  which  has 
exhibited  the  membrana  hyaloidea,  &c.  of  the  eye  so  beau- 
tifully as  is  done  in  the  solution.* 

\  have  tried  some  injections  with  size  and  vermillion, 
but  not  satisfactorily ; — the  trials  I  have  made,  induce, 
however,  a  strong  hope  and  belief  that  they  will  remain  in 
it  unimpaired. 

*  This  specimen  has  been  placed  by  Mr.  Cook  in  the  Repository 
of  the  Society,  and  is  now  (Nov.  1,  1819)  in  perfectly  good  condition. 

A.  A.  Sec. 
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There  do  not  occur  to  me  any  other  particulars  which 
may  be  considered  needful. 

A  specimen  of  stomachy  acted  on  by  arsenic,  which  I 
have  by  me,  retains  the  morbid  characters  very  strikingly. 
It  was  a  specimen  exhibited  to  Sir  Joseph  Banks  about  a 
year  ago,  and  left  for  some  time  at  his  house.  When  I 
called  upon  him  afterwards,  he  said  it  had  been  shown  to 
several  anatomists,  and  was  approved.  He  also  conde- 
scended to  allow  me  to  express  his  approbation  in  the 
paper  which  I  was  then'  preparing  for  the  Medical 
Journal. 

I  am,  Sir, 
A.  AiJdn,  Esq.  &c.  &c.  &c. 

Secretary,  ^c.  ^c.  W.  Cooks. 
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POLITE  ARTS. 


N*  I. 
LITHOGRAPHY. 


The  Silver  Medal  of  the  Society  wm  voted  this 
Session  to  .Mr.  C.  Hullmandel,  of  Great, 
Marlborough  Street,  London,  for  the  best  Spe- 
cimens of  Lithography,  executed  on  German 
Stone.  The  Specimens  remain  in  the  Society* s 
Repository,  and  the  following  communication 
was  received  from  Mr.  H.  on  the  subject. 

S\,  Great  Marlborough-sUeetv 
SIR;  Feb.  88,1819. 

The  drawings  I  hare  the  honour  to  present  to  the  Society 
for  promoting  the  Arts,  Manufactures,  and  Commerce,  are 
the  fruits  of  an  art  invented  some  years  ago  in  Germany, 
and  but  lately  introduced  in  this  country,  at  least,  in  its 
present  state  of  perfection.  Its  great  advantage  is  that  of 
enabUng  the  artist  to  offer  to  the  public  the  original  pro-^ 
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ftuctions  of  his  pencil,  without  having  recourse  to  en- 
grayers.  The  repeated  failures  I  met  with  when  I  first 
began  the  work,  intituled  "  twenty-four  Views  of  Italy  ^^ 
determined  me  to  have  a  press  and  materials  of  my  own, 
and  afler  several  failures  and  renewed  attempts  during  the 
space  of  fourteen  months,  I  am  at  last  enabled  to  offer 
some  drawings»which  show,!  hope,  a  decid^  progress  in 
the  art.  I  must  beg  leave  to  observe,  that  the  twelve  last 
of  the  24  Views  of  Italy,  and  the  6  drawings  marked  1, 
%  3,  4,  and  5,  are  printed  entirely  jimder  my  direction,  and 
that  the  preparation  of  the  stones,  the  chalk,  the  ink,  &c. 
are  entirely  done  by  myself.  With  regard  to  the  draw- 
ings marked  6,  7,  8,  9,  the  whole  process,  from  the  first 
preparation  of  the  stones,  as  well  as  the  printing,  are  done 
also  by  myself. 

It  is  much  to  be  regretted  that  no  good  stones  have 
hitherto  been  found  in  England.  The  only  sort  which  an- 
swers tolerably  well  the  purposes  of  Uthography  is  the 
white  lias  of  Bath,  but  it  is  of  too  soft  and  porous  a  na- 
ture, and  gives  but  few  impressions  compared  with  what 
one  can  obtain  from  Oerman  stones.  The  Bath  stones, 
however,  answer  very  well  for  transfers,  and  other  inferior 
productions.  The  decided  superiority  of  German,  stones 
over  any  other,  added  to  the  diflSiculties  I  met  witli  in 
pbtaining  a|>ure  Bath  stone  of  sufficient  dimensions,  have 
hindered  me  from  producing  a  drawing  done  upon  an  Eng- 
hsh  stone.  All  those  I  have  the  honour  of  offering,  are 
printed  from  German  stones,  from  the  quarries  of  Soln- 
hofen  in  Bavaria. 

The  art  of  LithograJ)hy  admits  of  many  different  styles, 
such  as  ink  drawings,  either  by  Imes  or  dots,  etchings  or 
engravings,  chalk,  and  imitations  of  wood-outs,  and  of 
acqua  tinta.  The  only  style,  however,  which  has  a  de* 
cided  superiority,  is  that  of  chalk,  as  I  think  no  style  of 
coj^er-plat^  engravings  can  give  so  perfect  an  imitation 
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p(  original  pencil  drawings ;  whereas^  from  the  natural 
tendeocy  the  stone  has  to  imbibe  the  Uthographic  ink^  it 
is  impossible  to  obtain  very  fine  hnes,  or  any  drawings 
which  might  not  be  executed  with  more  ease  by  etching 
on  copper.  Very  fine  liQes^.and  good  imitations  of  copper- 
plate engraving  may  be  produced  by  engraving  upon 
stone ;  but  as  it  requires  almost  as  much  practice  as  en- 
graving upon  copper,  the  chief  advantage  of  lithography, 
viz.  eilabling  an  artist  to  execute  his  own  drawings,  is  lost; 
to  which  must  be  added  the  disadvantage  of  the  great 
bulk  and  weight  of  the  stones,  which  must  always  hinder 
a  person  from  laying  by  engravings  already  executed,  as 
^an  be  done  with  copper-plates.  Transfers  upon  stones, 
however,  with  regard  to  writing,  are  extremely  useful ;  it 
has  also  been  attempted  with  copper-plate  prints,  but 
they  are  but  poor  imitations  of  the  originals.  The  art  of 
transferring  writing  upon  stone  is  so  very  easy  and  simple, 
that  I  have  thought  it  useless  to  offer  any  specimen  of  it. 
These  considerations  have  led  me  to  turn  all  my 
^oughts  towards  chalk  dravnngs^  and  it  appears  litho- 
graphy has  been  considered  chiefly  in  that  light  both  in 
Paris  and  at  Munich. 

The  stones  proper  for  lithography  must  be  of  a  calca- 
.reous  nature,  pure,  hard,  and  of  a  fine  grain.  They  must 
Jmbibe  both  moisture  and  grease  with  equal  avidity :  on 
this  is  founded  the  whole  art  of  Uthography. 

The  chalk  is  a  composition  of  grease,  wax,  shell-lac, 
jsoap,  and  black.  The  Uthographic  ink  is  composed  of  the 
same  materials,  but  rather  softer. 

The  stone  must  be  rubbed  down  with  fine  sand  to  aperfect 
level,  after  which,  it  is  ready  to  receive  the  dravnng;  when 
the  latter  is  executed,  a  weak  solution  of  nitric  acid  is 
thrown  over  the  stone :  this  operation  slightly  corrodes  its 
^urfeuce,  and  disposes  it  to  imbibe  moisture  with  more 
facility ;  while  the  stone  is  still  wet^  a  cylinder  of  about  3 
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mches  in  diameter,  axAl  covered  with  c^ftii&on  jprinter^B 
mk>  is  rolled  over  the  whole  Burface  of  the  stone ;  tiie  wet 
party  of  course,  refutes  to  take  the  itlk,  while  the  chalk, 
being  greasy>  takes  a  pdrtioli  of  it  from  the  roller.  The 
stone  is  noW  ready  for  printing.  The  press  consists  of  a 
box  drawn  by  k  wheel  under  a  wooden  scraper,  pressing 
on  it  with  great  power;  after  the  first  impression,  the  stone 
is  wetted  afrei^fa,  again  rolled  over  with  the  cylinder,  ^Uawn 
under  the  scraper,  and  so  on.  The  same  process  is  em^' 
ployed  for  iiik  drawings,  except  that  the  solution  of  aqua 
fortis  must  be  stronger,  aSid  the  printing  ink  stiffen. 

Transfers  are  made  either  with  chalk  or  ink,  or  with  both 
together,  on  a  prepared  paper,  which  is  then  pufdftmp  in 
the  press  on  the  surface  of  a  stone,  and  thr6wn  off  oH  it; 
the  stone  is  then  treated  as  a  ichalk  or  ink  drawing.  The 
tints  of  the  prints  marked  6,  7,  8,  9,  are  produced  by  a 
second  stone  covered  over  with  grease ;  the  lights  are 
scraped  out  in  the  places  where  they  are  intended  to  be; 
and  the  print  being  brought  on  the  stone  in  its  exact  place, 
produces  the  effect  of  a  drawing  on  coloured  paper 
touched  in  with  white.  The  drawings  marked  7, 8,  9,  are 
printed  with  a  third  stone^  to  give  more  effect  to  the  fofe 
ground. 

Imitations  of  wood-K^uts  are  produced  by  covering  the 
stone  with  lithographic  ink,  and  scraping  out  the  intended 
lights ;  and  as  the  finer  touches  may  be  added  with  a  hair 
pencil,  prints  far  superior  to  wood-cuta  may  be  obtained  ; 
but  the  chief  advantage  of  wood-cuts,  viz.  printirig  them 
at  the  same  time  with  the  text  of  the  book,  is  lost. 

Engraving  upon  stone  is  performed  by  polishing  the 
stone,  and  covering  it  with  a  thin  coating  of  gum  and 
black ;  the  part  intended  for  the  drawing  must  be  scraped 
out,  and  when  finished,  of  course,  appears  white  instead  of 
black ;  the  thicker  lines,  as  in  copper,  must  be  cut  deeper 
and  when  the  whole  is  finishedj  the  stone  is  rubbed  with 
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linseed  oil,  ^hich  not  being  able  to  penetrate  tbe  coating 
of  gum,  only  touches  the  stone  where  it  is  scraped  away. 
The  gum  is  theti  washed  of,  and  the  print  obtained  as  in 
the  other  styles  of  printing. 

The  imitations  of  acqua  tinta  are  produced  by  seyeral 
stones  coinciding  ^th  each  other,  and  producing  a  suc- 
cession of  flat  tints,  as  in  the  drawings  6, 7, 8, 9.  Drawings 
may  also  be  done  by  mismg  ink  with  chalk,  and  adding 
flat  tints. 

I  am,  Sir, 
A.AikiUfEsq.  &C.&C.&C, 

Secretary,  8^c.  Sfc.  C.  Hullmanihe]:.. 
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N°  11. 
LITHOGRAPHY. 


TAe  Silver  Isis  Medal  tr^f^  this  Session  voted  ta 
Mr.   D.   Redman,   of  Maiden  Lane,  for  a 

•  Specimen  o/*  Lithography,  aviewon  the  Wye, 
executed  on  English  Stone. — The  following  is  an 
Extract  from  his  communication  on  the  subject. 

33,  Maiden-lane. 
SIR ;  Covent-garden. 

The  stone  on  which  the  accompanying  specimen  is 
executed  was  taken  from  a  quarry,  the  property  of 
Wm.  James,  Esq.  of  Warwick,  a  member  of  the  Society 
for  promoting  the  Arts,  Manufactures,  and  Commerce. 
It  is  situated  at  Wilmcots,  near  Stratford-on-Avon,  and 
the  stone  may  be  there  procured  in  any  quantity,  and  of 
a  very  large  size.  I  can  say  from  experience  (having 
been  some  years  in  practice  as  a  lithographic  printer,  in 
which  time  I  have  tried  various  Enghsh  stones)  that  it  is 
equal  to  the  German  stones  in  texture  and  hardness,  and  is 
capable  of  receiving  any  kind  of  drawings  intended  for 
lithographic  purposes. 

I  am,  Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretari/,  S^c.  8^c.  D.  Redman. 
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No  III. 
IVORY  PAPER. 


The  Sum  of  Thirty  Guineas  fDos  this  Session 
voted  to  Mr.  S.  Einsle,  of  Strutton-Ground, 
Westminster,  for  the  communication  of  his  method 
of  making  Ivory  Paper,  for  the  use  of  Artists. 
Specimens  of  the  Paper  are  placed  in  the  So- 
ciety's Repository,  and  the  following  is  an  abstract 
of  the  information  communicated  to  the  Committee 
on  the  subject. 

The  properties  which  render  ivory  so  desirable  a  sub- 
stance for  the  miniature  painter  and  other  artists  are,  the 
evenness  and  fineness  of  its  gra^n,  its  allowing  all  water 
colours  laid  on  its  surface  to  be  washed  out  with  a  soft 
wet  brush,  and  the  facility  with  which  the  artist  may 
scrape  off  the  colour  from  any  particular  part,  by  means 
of  the  point  of  a  knife  or  other  convenient  instrument, 
foid  thus  heighten  and  add  brilliancy  to  the  Ughts  in  his 
painting  more  expeditiously  and  efficaciously  than  can  be 
done  in  any  other  way. 

The  objections  to  ivory  are,  its  high  price,  the  impossi* 
bility  of  obtaining  plates  exceeding  very  moderate*  dimen* 
sions,  and  the  coarseness  of  grain  in  the  larger  of  these ; 
its  liability,  when  thin,  to  warp  by  changes  of  the  weather, 
and  its  property  of  turning  yellow  by  long  exposure  to 
the  light,  owing  to  the  oil  which  it  contains. 
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The  candidate  produced  before  the  Committee  several 
specimens  of  his  ivory  paper  about  an  eighth  of  an  inch 
thick,  and  of  superficial  dimensions  much  larger  than  the 
largest  ivory :  the  surface  was  hard,  smooth,  and  per- 
fectly even.  On  trial  ^of  these  by  some  of  the  artists, 
members  of  Ae  Society,  it  appears  that  colours  may  be 
washed  off  the  ivory  paper  more. completely  than  from 
ivory  itself,  and  that  the  process  may  be  repeated  three  or 
four  times  on  the  same  surface,  without  rubbing  up  the 
griEiin  of  t£e  paper.  It  will  also,  with  proper  care,  bear  to 
be  scraped  with  the  edge  o(  a  knife  without  becomio^ 
rough.  X 

Traces  made  on  the  surface  of  this  paper  by  a  hard 
black-lead  pencil  are  much  easier  effaced  by  means  of 
India  rubber  than  from  common  drawing  paper,  which 
circumstance,  together  with  the  extremely  fine  lines  which 
its  hard  and  even  surface  is  capable  of  receiving,  pecu- 
liarly adapts  it  for  the  reception  of  the  most  delicate  kind 
of  pencil  drawings  and  outlines. 

'  An  artist  of  eminence  in  miniature  painting  (not  a 
member  of  the  Society)  stated,  that  he  has  frequency  used 
the  ivory  paper,  and  finds  it  to  be  superior  to  ivory  itself 
in  the  whiteness  of  the  surface,  in  the  facility  with  whach 
it  receives  colour,  and  in  the  greater  brilliancy  of  the 
colours  when  laid  on,  owing  to  the  superior  whiteness  of 
the  ground.  Colours  on  ivory  are  apt  to  be  injured  by 
the  transudation  of  the  animal  oil,  a  defect  which  the  ivory 
paper  is  free  from. 

Some  highly  respectable  dealers  in  drawing  materials 
•stated,  that  they  have  had  samples  of  the  ivory  paper  in 
their  possession  for, a  considerable  time,  and  that  it  does 
not  appear  to  become  yellow  or  discoloured  by  keeping. 

The  valuable  properties  of  the  paper  appearing  thus  to 
be  satisfactorily  established,  a  day  was  fixed  for  the  can- 
didate to  disclose  his  [Hrocess,  and  to  prepare  a  specimen 
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of  the  paper  in  presence  of  the  Committee.  Accordingly, 
at  the  appointed  time,  Mr.  Einsle  attended,  and  exhibited 
before  the  committee  his  method  of  preparing  the  paper : 
he  also  gave  in  a  written  account  of  the  process,  from 
which,  and  from  the  information  obtained  during  the 
sitting  of  the  committee,  the  following  account  has  been 
drawn  up  :— 

Take  a  quarter  of  a  pound  of  clean  parchment  cuttings> 
and  put  them  into  a  two-quart  pan,  with  nearly  as  much 
water  as  it  will  hold ;  boil  the  mixture  gently  fot  four  or 
five  hours,  adding  water  from  time  to  time  to  supply  the 
place  of  that  driven  off  by  evaporation ;  then  carefully 
strain  the  liquor  from  the  dregs  through  a  cloth,  and 
when  cold  it  will  form  a  strong  jeUy,  which  may  be  called 
size  (No.  1). 

t    Return  the  dregs  of  the  preceding  {urocess  into  the  pan, 
fill  it  up  with  water,  and  again  boil  it  as  before  for  four  or 
five  hours :  then  strain  off  the  liquor,  and  call  it  si7e(No.  2.) 
Take  three  sheets  of  drawing  paper  (outsides  will  an- 
'  swer  the  purpose  perfectly  well,  and  being  much  cheaper, 
are  therefore  to  be  preferred),  wet  them  on  both  sides 
with  a  soft  spunge  dipped  in  water,  and  paste  them  toge- 
ther with  the  size  (No.  2).  While  they  are  still  wet,  lay  them 
on  a  table,  and  place  upon  them  a  smooth  slab  of  writing 
slate,  of  a  size  somewhat  smaller  than  the  paper.    Turn 
up  the  edges  of  the  paper,  and  paste  them  on  the  back  of 
the  slate,  and  then  aBow  the  paper  to  dry  gradually.  Wet, 
as  before,  three  more  sheets  of  the  same  kind  of  paper, 
and  paste  them  on  the  others,  one  at  a  time ;  cut  off  with 
a  knife  what  projects  beyond  the  edges  of  the  slate,  and 
when  the  whole  has  become  perfectly  dry,  wrap  a  small 
flat  piece  of  slate  in  coarse  sand-paper,  and  with  this 
rubber  make  the  surface  of  the  paper  quite  even  and 
smooth.     Then  paste  on  an  inside  sheet,  which  must  be 
quite  free  from  spots  or  dirt  of  any  kind ;  cut  off  the  pro- 
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jecting  edges  as  before,  and  when  dry,  rob  it  with  fine 
glasB-paper,  which  will  produce  a  perfectly  smooth  sur- 
face. "Novr  take  half  a  pint  of  the  size  (No.  1)^  melt  it  by 
a  gentle  heat,  and  then  stir  into  it  three  table-spoonfula 
of  fine  plaster  of  Paris;  when  the  mixture  is  completed, 
pour  it  out  on  the  paper,  and  with  a  soft  wet  spunge  dis- 
tribute it  as  evenly  over  the  surface  as  possible.  Then 
allow  the  surface  to  dry  slowly,  and  rub  it  again  with  fine 
glass-paper.  Lastly,  take  a  few  spoonfuls  of  the  size 
(No.  1),  and  mix  it  with  three-fourths  its  quantity  of  water; 
unite  the  two  by  a  gentle  heat,  and  when  the  mass  has 
cooled,  so  as  to  be  in  a  semi-gelatinous  state,  pour  about 
one-third  of  it  on  the  surface  of  the  paper,  and  spread  it 
evenly  with  the  sponge ;  when  this  has  dried,  pour  on  an- 
other portion,  and  afterwards  the  remainder :  when  the 
whole  has  again  become  dry,  rub  it  over  lightly  with  fine 
glass-paper,  and  the  process  is  completed;  it  may,  ac-* 
cordingly,  be  cut  away  firom  the  slab  of  slate,  and  is 
ready  for  use. 

The  quantity  of  ingredients  above  mentioned  is  suffi- 
cient for  a  jHece  of  paper  17  and  a  half  inches  by  16  and 
a  half. 

Paris  plaster  gives  a  perfectly  white  surface ;  oxide  of 
zinc,  mixed  with  Paris  plaster,  in  the  proportion  of  four 
parts  of  the  former  to  three  of  the  latter,  gives  a  tint  very 
nearly  resembling  ivory ;  precipitated  carbonate  of  Bary tei 
gives  a  tipt  intermediate  between  the  two. 
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N»  IV. 
TRACING  INSTRUMENT. 


Ten  Guineas  were  this  Session  presented  to  Mr. 
D.  Napier,  of  Lloyd's  Court,  Soho,  for  a 
Tracing  Instrument.  One  of  the  Instru-* 
ments  is  preserved  in  the  Society^s  Repository^ 
and  the  following  communication  was  received 
from  him  on  the  subject. 

Lloyd's  Court,  Soho, 
SIR;  Jan.  12, 1819. 

I  BEG  leave  to  request  that  you  wiU  have  the  goodness 
to  submit  to  the  consideration  of  the  Society  for  the  En- 
couragement of  Arts,  Manufactures,  and  Conmierce,  an 
instrument  which  I  have  lately  invented,  and  have  been 
at  great  pains  to  bring  to  perfection.  The  object  of  the 
invention  is,  to  afford  a  more  accurate  method  of  copying 
outlines  of  any  l^ind,  such  as  drawings,  maps,  &c.  either 
right,  or  reversed  on  copper  for  the  engraver. 

I  am  aware  that  this  may  be  dohe  with  more  or  less 
corre^ttiess  by  the  pantograph,  but,  in  point  of  fact,  I 
believe  that  engravers  are  not  at  all  in  the  habit  of  making 
use  of  that  instrument,  partly  on  account  of  the  want  of 
precision  in  its  execution,  and  partly  because  the  slightest 
carelessness  or  inattention  in  drawing  up  the  tracer  is  sure 
to  prbduce  false  lines,  and  thus  occasion  much  trouble  in 
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the  etching.  From  these  objections  the  present  instru- 
ment will,  I  trust,  be  found  to  be  free,  and  not  to  be  un- 
worthy of  the  attention  of  the  Society. 

•     lam,  Sir, 
A,  Aikifiy  Esq.  &c.  &c  &c. 

Secretary,  ft-c.  Ifc.  D.  Napier. 

Description  of  Mr.  Napier's  universal  Tracing  huftru-- 
mentj  Plate  V. 

Fig.  1  is  a  plan  of  the  instrument  as  adjusted  to  make 
a  copy  one-third  smaller  than  the  original.  On  the  board 
A,  of  the  frame  B  C  D  E  is  placed  the  origtaal,  and  on 
the  board  F  of  the  same  frame  is  placed  the  paper, 
copper,  or  other  material  on  which  the  copy  is  to  be 
drawn.  .    , 

Fig.  2  is  a  lateral  view  of  the  instrvunent,  a,s  adjusted  to 
make  a  copy  in  reverse ;  in  this  case,  the  paper  or  copper 
is  fixed  to  the  underside  of  the  board  G,  in  the  jointed 
frame  H  I  K  L,  by  the  sliding  springs  M  M.  In  procieed- 
ing  to  make  a  copy,  the  paper,  8(c.  bfing  fixed'  as,  above 
described,  the  tracer  N  O  P  Q  R  S,  with  its  universal 
spring  joint  T  U  V  W  is  made  fast  to  the  cross  bar  X, 
by  the  screw  and  nut  Y  Z ;  the  graduated  arms  N  O  P  Q 
of  the  tracer  are  made  to  pass  through  the  &iliding  joints 
a  a,  as  represented  in  figs.  6  and  7,  for  the  purpose  of 
making  the  copy  of  the  same  size  as  the  original,  or 
smaller.  Having  placed  the  sliding  joints  in  their  re- 
quired situation,  they  ar^  preserved  in  it  by  the  small 
screws  b  b  with  pivot  points,  which  are  received  in  either 
of  the  small  holes  in  the  graduated  arms  over  which  the 
joints  are  placed.  The  tracer,  which  is  a  pencil  or  steel 
point,  is.introduced  into  the  tube  in  the  center  of  the  joint 
C,  with  its  point  inverted.  In  the  joint  d  at  the  other 
end  of  the  instrument  is  a  cylindrical  pin  e,  with  a  blunt; 
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{Mmii(fig.  3),  which  is  pressed  down  by  thesprii^/i  in  the 
arm  R ;  the  point  of  the  pin  e,  being  in  contact  with  the 
briginal  drawing,  the  arms  R  S,  will  be  raised  by  the 
action  of  the  spring/,  and,  consequently,  the  arms  P  Q^ 
will  descend,  preseiiig  the  tracer  against  the  paper  or 
copper.  If  the  joint  d,  is  pressed  down  by  the  universal 
jointed  handle  g,  the  pencil  or  steel  point  will  be  raised, 
whieh  is  necessary  in  passing  from  one  part  of  the  draw- 
ing tQ  the  other ;  for  this  reason,  care  must  be  taken  in 
adjusting  the  instrument,  that  the  pencil  or  steel  point 
is  free  when  the  tube  d,  is  pressed  down  to  the  part  which 
pirevents  it  from  going  too  far,  as  represented  in  fig.  6. 
The  handle  g,  is  to  be  held  in  the  hand,  and  moved  with 
thd  fingers  in  the  same  manner  as  a  common  pen,  taking 
care  that  the  point  of  the  pin  e,  moves  steadily  along  the 
lines  of  the  drawing,  observing,  when  the  point  is  returning, 
to  take  another  line,  that  the  tube  d,  be  pressed  down  to 
th^  pin  hy  and  that  it  be  allowed  to  rise  when  the  point 
has  been  placed  on  the  beginning  of  the  next  line  to  be 
traced.  The  best  method  of  tracing  straight  lines  is  to 
move  the  point  aloiig  the  edge  of  a  ruler  placed  on  the 
line  of  the  drawing.  lines  thus  traced,  whether  strait  or 
curved,  are  transferred  by  the  pencil  or  steel  point  in  the 
joint  c,  and  bear  the  same  proportion  to  the  original  that 
the  graduated  arms  of  the  instrument  do  to  the  plain, 
ones,  the  centers  of  the  joints  being  the  extremities  of 
the  arms. 

In  making  a  reverse  tracing,  the  handle  is  used  in  the 
same  manner,  only  the  tube  d^  must  be  pressed  down  to 
the  pin  h,  during  the  tracing,  and  must  be  permitted  to 
rise  when  moving  to  take  a  fresh  line.  The  jointed  frame 
H  I  K  L,  is  adjusted  by  the  regulating  screws  and  nuts  t  i 
(fig.2),  so  that  the  pencil  or  steel  point  may  press  freely, 
vrithout  touching,  until  the  tube  d,  is  pressed  down  to  the 
pin  h.    The  jointed  frame  may  at  any  time  be  raised  up 

VOL.  xxxvu.  F 

Digitized  by  VjOOQ IC 


66  POLITE    ARTS. 

to  examine  the  progress  of  the  work^  and  may  be  replaced 
with  the  greatest  accuracy. 

Fig.  3  is  a  plan^  and  fig.  4  is  a  section  of  the  universal 
sprmg  joint ;  the  use  of  which  is,  to  allow  the  tracer  to 
act  either  when  raised  Or  depressed  without  stiffness  in 
its  joints^  and  to  remain  level  with  the  boards,  when  per- 
mitted to  stand.  Figs.  9,  10,  11,  12,  13,^  represent  differ- 
ent views  of  its  several  parts ;  fig.  9  being  two  views  of 
the  upper  part  of  the  joint  to  which  the  tracer  is  connected 
by  the  screw  k ;  fig.  10  being  two  views  of  a  spring  which 
is  made  fast  to  the  under  side  of  fig.  9  at  o,  by  the  screw 
p,  at  right  angles  to  I  m.  Figs  11  and  12  represent  the 
middle  part  of  the  joint,  which  is  connected  to  fig.  9  by 
the  center  screws  T  W,  passing  through  I  m,  and  intro- 
duced into  the  female  centers  q  r ,  with  the  points  of  the 
spring  n,  resting  upon  s  t.  Fig*  13  represents  two  views 
of  the  bottom  part  of  the  joint  which  is  connected  to  fig. 
12  at  s  t,  by  the  screws  U  V,  passing  through  u  v,  in  the 
same  manner  as  fig.  9,  and  having  a  spring  similar  to  fig. 
10,  made  fast  at  w,  by  the  screw  Y,  in  fig.  14 ;  this  screw 
connects  the  joint  to  the  cross  bar  X,  standing  at  right 
angles  to  u  v,  and  having  its  points  pressing  upon  s  t. 
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IMPROVED  VIOLONCELLO. 


The  Gold  Isis  Medal  was  this  Session  presented 
to  Mr.  J.  Barraud,  of  Charks  Street y  West- 
minster^  for  an  Improved  Violoncello. 
A  Model  of  the  Instrument  is  preserved  in  the 
Society's  Repository,  and  the  following .  commu- 
nications were  received  from  him  on  the  subject. 

S3,  Charles  Street,  Westminster, 
SIR;  April  19, 1819.   .  . 

If  it  should  appear  to  you  that  these  lines  relate  to  an 
object  sufficiently  interesting  to  be  brought  under  the 
notice  of  the  Society  for  the  Encouragement  of.  Arts,  &c. 
I  shall  think  myself  particularly  fortunate  in  arriving 
at  so  ehgible  and  so  honourable. a  medium  through 
which  I  might  be  permitted  to  communicate  to  the  musical 
world  at  large^  the  result  of  my  attempts  at  a  contrivance 
on  which  I  have  bestowed  my  leisure  moments  for  some 
years  past ;  and  which,  from  the  c  flattering  testimonies  I 
have  recently  received  .from  some  of  the  most  .competent 
judges  of  musical  efiect,  I  am  induced  to  believe  I  have 
now  brought  to  such  a  point,  as  fairly  to.  accomplish  the 
object  I  had  in  view;  which  was,  to  contrive  an: inter- 
mediate instrument  between  the  .  violoncello,  and  the 
'double  bass,  for  the  purpose  of  producing  a  more  agreeable 
general  effect  in  performance  of  chamber  music  than  can  be 
derived  from  the  use  of  two  violoncellos,  or  even  of  a 
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violoncello  and  a  double  bass,  when  the  modem  arrange- 
ments of  symphonies,  and  overtures  in  six  or  seven  parts 
are  to  be  performed  in  small>  or  even  moderately-^sized, 
but  not  lofty  rooms. 

It  wiU,  no  doubt,  by  many  be  thought  a  very  daring 
undertaking,,  on  the  part  of  a  mere  amateur,  thus  to  pre- 
sume to  find  fault  with  the  established  order  of  things, 
and  to  attempt  an  innovation  where,  it  may  be  said,  none 
has  been  deemed  necessary  hitherto.  It  should,  however^ 
be  borne  in  mind,  that  accident  has  occasionally  given 
birth  to  a  first  thought,  which,  being  ruminated  upon, 
modified  and  matured,  has  at  last  terminated  in  the  pro- 
duction of  an  object  really  useful,  and  worthy  of  general 
a4optioii. 

Whoever  has  listened  at^ntively  to  the  effect  of 
arranged  symphonies  and  overtures  in  seven  parts,  when 
performed  widi  a  first  and  second  violoncello  to  the  bass 
parts,  must  have  perceived  a  certain  meagreness  of  effect, 
arising  ftom  the  absence  of  the  grave  tones  required  to 
give  the  due  fulness  and  richness  to  such  performances ; 
and  when  a  double  bass  is  used  with  a  violoncello  in 
small,  or  even  moderately-sized,  but  low  rooms,  tiie  im- 
mense power  of  tiie  former  instrument  (so  essentially 
useful  and  grandly  effective  in.  the  orchestras  of  publie 
concert  rooms  and  theatres)  has  the  bad  effect  of  constantly 
inducing  such  an  over^-exertion  on  the  part  of  the  performers 
tn  the  other  instruments  (even  when  the  double  bass  is 
discreetly  managed,  which  is  not  always  the  case)  as  is 
completely  destructive  of  true  musical  effect,  which,  in 
chamber  music,  must  essentially  depend  on  great  delicacy 
of  performance,  a^d  on  the  just  and  relative  proportions  of 
|>ower  between  the  several  instruments  forming  the  har- 
monious combinations  in  all  the  various  gradations  of 
sound,  from  a  mere  whisper  of  pianissimOf  to  the  loudest 
^ch  of fortiisimo^    And  here,  I  trust,  I  may  be  permitted 
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to  observei  for  the  benefit  of  the  young,  and  of  the  habi- 
tually inattentive  amateur^  that  in  chamber  music,  espe- 
cially when  performed  in  small  rooms,  the  instrument^ 
should  never  be  forced  to  the  same  degree  of  loudness 
they  will  admit  of,  without  bad  effect,  in  large  and  lofty 
rooms,  because  the  expanse,  in  this  case,  softens  dowii 
the  natural  asperities  of  the  instruments,  and  diminishes 
the  perception  of  that  roughness  and  harshness  of  sound, 
which  require  to  be  subdued  by  the  unceasing  care  and 
attention  of  the  performer  in  small  rooms,  where  the  in- 
struments may  be  said  to  be  placed  under  the  very  ears  of 
the  auditory. 

It  is  owing  to  the  unpleasant  sensations  I  have  expe- 
rienced from  an  injudicious  use  of  the  double  bass  in  n 
small  room,  that  I  have  been  led  to  attempt  an  improve* 
ment  of  effect  in  the  performance  of  the  many  deUghtful 
compositions  and  arrangements  which  have  been  intended 
chiefly,  if  not  exclusively,  for  chamber  music  -  My  first 
idea  was^  to  string  a  violoncello  entirely  with  covered 
strings,  so  proportioned  as  to  admit  of  tuning  them  a 
precise  octave  below  the  usual  pitch  of  the  violoncello ; 
^nd  in  this  state  the  instrument,  when  used  for  th^  second 
violoncello  part  in  septetts,^  was  found  to  produce  an  effect 
superior  to  that  arising  from  the  use  of  two  violcHicellos  i^ 
imison ;  for  although  the  mstrument  was  greatly  limited 
in  power  or  loudness  by  the  gravity  of  the  tonei^  thus 
obtained  from  it,  it  was  still  sufficiendy  distinct  to  blend 
with,  and  materially  to  improve  the  general  etHect. 

Having,  while  in  pursuit  <^  this  idea,  been  called  upo^ 
to  join  in  the  performance  of  the  music  of  some  of  Mozart's 
operas  in  private  parties,  I  felt  that  by  giving  greater  ex- 
tension to  my  attempt,  I  might  eventually  succeed  in  pro- 
ducing an  instrument  which  might  prove  to  be  of  great 
utiUty ;  and  I  then  formed  my  present  enlarged  plan  of  a 
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double  or  octave  violoncello,  for  the  effective  support  of 
five  or  six  voices,  with  the  accompaniment  of  seven  or 
eight  instruments. 

The  instrument  which  I  now  offer  to  the  judgment  of 
the  Society  partakes  essentially  of  the  quality  of  tone 
pecuhar  to  the  violoncello,  and  unites,  with  the  distinct 
and  smooth  articulation  of  this  instrument,  a  greater  range 
of  grave  tones  than  are  produced  from  the  double  bass. 
It  will  not  be  expected  that  an  instrument  possessing  little 
more  than  one-third  of  the  capacity  of  the  double  bass,* 
and  yet  yielding  five  graver  tones  than  the  latter,  should 
have  to  boast  of  great  loudness;  this  diminution  of  power 
is  precisely  what  I  aim  at,  as  my  object  is,  to  limit  the 
instrument  in  such  a  manner  as  that  it  may  blend  with 
and  enrich  the  effect  of  the  others  with  which  it  may  be 
combined,  without  the  possibility  of  doing  the  mischief 
which  I  have  complained  of  as  inevitably  arising 
from  the  use  of  the  double  bass  in  small  rooms,  that 
of  inducing  a  constant  over-exertion  on  the  part  of 
the  other  performers,  which  is  completely  destructive,  of 
all  the  finer  gradations  of  sound,  which  consequently 
deprives  the  leader  of  an  essential  portion  of  his 
powers  of  expression,  and  makes  music,  at  last,  dege- 
nerate into  mere  noise,  through  which  the  ear  attempts 
in  vain  to  analyze  the  harmony.  It  is  almost  superfluous 
to  observe  that,  in  all  things,  the  possession  of  very  great 
power  leads,  generally,  to  very  great  abuse  of  it,  and  that 
as  sound  is  increased  by  the  size  or  improper  management 
of  an  instrument,  so  will  be  the  corresponding  roughness 
or  harshness ;   and  this  it  is  which  ought  to  render  the 

*  The  capacity  of  tli€  double  bass  is  generally  about  five  times  that 
of  the  violoncello,  and  its  lowest  note  (being  chiefly  used  with  three 
strings  only  in  this  country)  is  double  A,  which  is  two  tones  only 
lower  than  the  violoncello  C,  on  the  fourth  string  open. 
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Kneatts  of  proportioning  the  instruments  in  size,  in  number, 
ttnd  in  the  judicious  and  delicate  management  of  them, 
so  desirable  and  so  essential  an  object,  to  be  attended  to 
by  every  amateur  who  wishes  to  give  music  with  its  due 
effect*  in  moderately-sized  rooms. 

My  object  has  been  to  avoid  that  exciess  of  power  which 
I  conceive  to  be  detrimental  to  musical  effect  in  small 
parties.  I  trust  it  wiil  be  found  that  I  have  not  fallen 
into  the  other  extreme.  The  instrument  I  have  produced 
is  capable  of  being  rendered  something  more  powerful 
than  it  is,  as  I  use  it  myself  by  choice,  and  that  without 
throwing  any  material  difficulty  in  the  way  of  the  per- 
former. My  aim  has  been  all  along  to  preserve  the  usual 
length  of  the  violoncello  stop,  so  that  any  gentleman  who 
is  competent  to  perform  on  a  violoncello  in  concert, 
may,  vrith  facility,  perform  on  my  instrument  the  second 
violoncello  part  in  the  arranged  symphonies  and  overtures 
I  have  spoken  of,  and  thus  produce  the  effect  of  a  well- 
proportioned  double  bass,  with  little  more  exertion  than 
is  required  to  play  the  same  part  on  the  ordinary  violon- 
cello. Thus  it  will  be  seen  that  the  reading  and  the  fin- 
gering  remain  just  the  same;  the  difference  in  the  effect 
results  from  the  size  of  th^  instrument  being  a  Uttle 
increased,  principally  in  breadth  and  depth,  from  the 
strings  being  larger,  to  admit  of  tuning  an  effective  octave 
below  the  pitch  of  the  violoncello,  and  from  the  bow  being 
a  little  heavier  in  proportion. 

*  If  I  were  called  upon  to  define  what  I  mean  by  due  effect,  I 
should  say  that  I  conceive  that  true  musical  effect  can  alone  proceed 
from  the  attainment  of  such  complete  subordination  in  the  parts 
forming  the  accompaniments  as  should  leave  the  melody,  whether 
vocal,  or  proceeding  from  one  or  other  of  the  instruments,  duly  pro- 
minent, above  the  rest,  in  all  the  various  gradations  of  sound;  never 
forcing  the  melody  above  the  line  assigned  to  it  by  the  composer, 
more  particularly  in  the  extremely  piano  passages. 
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In  the  peiformaoce  of  pieces  of  ancient  music,  in  mtm 
pfirUf  this  instrument  will  be  found  to  produce  an  effect 
peouUarly  gratifying,  and  particularly  so  in  the  trios  of 
CorelU  and  succeeding  composers,  either  in  combination 
with  two  violins  and  a  violoncello  as  the  additional  organ 
or  fiolone  part ;  with  a  violin  and  a  violoncello  taking 
the  second  part ;  or^  fis  they  are  sometimes  played  with 
incteftsed  effect^  i^ith  two  violoncellos  in  place  of  a  first 
l^pd  second  violin.  I  may  say,  with  perfect  confidencei 
that  I  am  warranted  by  the  highest  and  most  respectably 
musical  authority  in  this  country  to  assert^  that  the  effect 
of  9uch  combination  stands  unrivalled  for  due  proportion 
of  power,  distinctness,  and  smoothness  of  articulation. 

From  what  has  been  stated,  and  particularly  after  a 
fair  trial  of  the  instrument,  it  will,  perhaps,  be  readily 
conceded  that  the  double  violoncello^  from  its  limited 
extent  of  power,  its  completed  scale  of  grave  tones,  and 
its.  manageableness,  is  the  only  perfectly  adequate  stringed 
instrument  in  existence  as  a  proper  and  effective  acoom* 
paniment  to  a  violoncello  in  the  performance  of  CoreUi's 
violin  solos,  and  pieces  of  a  similar  description^  not  ez« 
eluding  some  of  the  more  modem  easy  duetts,  written  for 
the  violin  and  violoncello,  often  played  with  two  violon* 
cellos.  In  these  points  of  view  it  must  naturally  tend  to 
enlarge  the  sphere  of  enjoyment  of  violoncello  players  in 
particular,  and  of  amateurs  in  general  when  used  in  more 
extended  combinations. 

I  now  subjoin  a  description  of  the  instrument,  such  as 
1  have  no  doubt  will  enable  any  intelligent  manufacturer 
to  produce  an  instrument  similar,  or  perhaps  superior,  to 
that  which  I  have  had  the  honour  to  exhibit  to  the  Spciety^ 

Height  of  the  body  of  the  instrument  (plate 

VI,%s.  1,  2)   31  inches. 

Extreme  breadth  of  the  upper  bout    18    do. 


Digitized  by 


Googk 


POLITE  ARTS,  75 

Extreme  bf^a4th  of  tfcemiacUebovt  ,, ,,  13  i^^ 

Do.  of  the  lower  do 22    do. 

D«pthoftiieside»   , 6^  do» 

The  length  of  th^  stop  to  be  preserved  the  same 

a»  for  the  ordinary  violoncello^  or  from  Wr 

to  87  inchf  s. 
The  byes^dth  of  the  finger-board  at  the  n^t    .„     J »  do. 
At  the  extremity  ne^r  the  bridge    ^.. ,     3|  dq. 

The  first  and  second  string  to  be  placed  at  the  same 
diptance  as  for  the  violoncello  ;  the  third  and  fourth  string 
to  be  laid  wider  for  greater  freedom  in  vibration.  Th^ 
bridge  to  be  sufficiently  curved  to  let  all  the  strings  lie 
fair  for  the  pressure  of  the  bow  individually.  The  bridge 
to  be  wider,  but  not  much  thicker  than  for  the  ordinary 
violoncello  ;  the  width  of  the  feet  must  depend  on  the 
situation  given  to  the  bar,  which  in  my  instrument  I  hav^ 
had  laid  as  near  the  sound-holes  as  possible.  The  sound-* 
holes  should  be  rather  longer,  and  more  open  than  for  the 
ordinary  violoncello.  The  button  to  fasten  the  tail 
piece  should  be  sufficiently  large  to  admit  of  receiving 
a  screw  of  box-wood,  or  a  plug  to  raise  the  instrument 
to  the  convenient  height  for  playing,  resting  on  the  floor. 
The  first  and  second  strings  (figs.  6,  7)  should  be  a 
violoncello  third  and  fourth  of  the  largest  size. 

The  gut  for  the  third  string  e  (fig.  6)  should  be  in 
diameter  equal  to  the  covered  string  used  for  the  second, 
and  the  gut  should  be  covered  with  a  silvered  miefy  about 
thethickness  of  a  small  sized  first  string  for  a  tenor.  The  gut 
for  the  fourth  string  a  (fig.  4)  to  be  in  diameter  equal  to  the 
covered  third,  and  to  be  lapped  with  silvered  wire  of  three 
different  thicknesses  bed,  each  succeeding  one  filling  up 
the  interstices  of  the  former.  These  large  wires  should 
be  laid  on  with  great  care,  to  keep  them  in  close  contact, 
particularly  at  that  part  which  is  to  be  acted  upon  with 
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the  bow,  to-  prevent  the  hair  of  the  bow  from   being 
caught. 

The  third"  and  fourth  strings  require  to  have  a  greater 
weight  used  for  the  covering,  in  order  to  make  the  wire 
lie  perfectly  close  and  to  guard  against  rattling ;  I  have 
preferred  for  my  own  use  to  have  pegs  for  the  first  and 
secpnd  string,  the  same  as  for  the  usual  violoncello, 
the  tension  of  the  strings  being  but  little  increased. 
For  the  third  and  fourth  string  screws  similar  to  those  of 
the  double  bass  are  necessary,  only  of  smaller  dimensions. 
Each  string  to  be  tuned  an  octave  below  the  open  A,  D, 
C  and  G,  of  the  violoncello.  The  bow  (fig.  3)  to  be 
something  heavier  than  those  in  general  use  for  the  vio- 
loncello, according  to  the  previous  habit  of  the  performer. 

I  am,  Sir, 
A,  Aikin,  Esq.  &c.  &c.  &c. 

Secretary y  ^c.  *c.  J.  Barravd. 
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FRAME  FOR  DRYING  WOOLLEN  WARPS. 


The  Silver  Isis  Medal  of  the  Society,  and  Ten 
Guineas,  were  presented  this  Session  to  Mr. 
George  Rhodes,  of  Saddleworth,  near  Man- 
chester, for  his  improved  Fjrame  for  Drying 
Woollen  Warps. — The  following  communica- 
tions have  been  received  on  the  subject,  and  a 
Model  of  the  Machine  is  placed  in  the  Society's 
Repository. 

Lydgate, 
SIR;  Sept.  5,  1818. 

Mr.  George  Rhodes  of  Wadehill,  in  Saddleworth^in 
the  West  Riding  of  the  county  of  York,  about  five  years 
ago  invented  a  drying  frame  for  woollen  warps  upon  a 
different  plan  from  any  hitherto  in  use,  and  which,  from 
experience,  can  be  proved,  by  indisputable  evidence,  to  be 
of  the  greatest  utility. 

It  is  upon  a  superior  principle  to  any  thing  of  the  kind 
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ever  known  to  the  woollen  weavers  in  this  part  of  the  na- 
tion, and  from  its  peculiar,  though  simple  construction, 
will  prepare  a  warp  for  the  loom  in  the  winter  season  (the 
time  when  the  weavers  labour  under  the  greatest  inconve- 
nience), in  about  three  hoursy  on  an  average,  according  to 
the  nature  of  the  colour,  whilst  the  old  frame  requires  from 
Jifteen  to  twenty  hours. 

This  frame  may  be  so  constructed  as  to  hold  more 
warps  than  one,  according  to  the  largeness  of  the  room. 
The  warp  is  folded  upon  the  frame  in  a  cylindrical  or 
square  form,  and  each  warp  or  fold  separated  from  the 
other  by  slides  let  into  the  arms  of  the  frame  by  grooves. 

By  the  rotatory  motion  given  to  the  frame,  which  may 

be  turned  by  the  hand  or  otherwise,  the  moisture  is 

thereby  thrown  from  the  center  to  the  outside,  and  the 

heat  of  the  fire  or  stove  has  a  gradual  and  equal  effect 

^  tipon  the  whole  warp. 

I  am.  Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretary,  S^c,  £^c.  B.  Cleasby. 

Minister  of  lydgate. 


CERTiPICATE. 

"Saddleworth, 
Nov.  IJ^  1818. 

We,,  whose  names  are  hereunto  subscribed,  beg  leave 
to  recommend  to  the  notice  of  the  Society  for  promoting 
tlie  Arts,  Manufactures,  and  Commerce,  a  piece  of  ma- 
chinery invented  by  Mr,  George  Rhodes,  of  Wadehill,  in 
SaddlQworth,  near  Manchester,  for  the  purpose  of  drying 
woollen  warps ;  being  well  convinced,  by  experience,  of  its 
^teat  superiority  over  any  thing  of  the  kind  ever  used  in 
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V 

ihift  country  by  the  woollen  wieaver.  The  old  frame  used 
before  this  was  invented^  required  from  fijieen  to  iwenttf 
hours  to  dry  a  warp,  on  account  of  its  stsLnding  upon  four 
I»llats^  and  was  so  large  diat  it  could  not  be  moved  be- 
fore a  fire  or  stove.  This  new  one  is  so  contrived  as  t6 
have  the  waip  stretched  upon  rods  of  wood  of  about  one 
inch  square,  which  are  let  into  grooves  in  two  arms 
crossed  at  each  end  of  an  axle,  and  turned  by  the  hand 
before  a  fire  or  stove. 

By  turning  the  machine  or  frame  before  a  fire  or  stove^ 
all  the  parts  receive  a  gradual  heat,  and  thus  the  warp 
will  be  dried  in  two  or  three  hours,  according  to  the 
colour  of  the  warp. 

Having  thus  stated  the  facts  which  we  know  from  ex* 
perience,  both  as  touching  its  great  superiority  over 
others,  and  Mr.  Geo.  Rhodes  being  the  inventor  of  it, 
we  beg  leave  to  recommend  him  to  the  notice  of  the 
Society,  entreating  for  him  such  reward  as  the  Society 
may  be  pleased  to  confer  upon  him. 

We  are. 

Sec.  8cc.  8cc. 

John  Schofield. 

William  Wilson. 

James  Pontefract. 


References  to  the  Engravings,  Plate  VII. 

Fig.  6,  an  oblique  view,  and  fig.  9,  a  transverse  section 
of  the  instrument. 
a  a,  the  axis. 
b,  the  handle. 

cc  c  c,  the  arms,  fixed  into  the  axis. 
dddfthe  cross  bars,  of  which  two  are  shown  detached^ 
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iig«  8«    These  barsr  slide  in  grooves  cut  in  the  arms,  as 
(ribkOWn  fig.  7. 

The  method  of  putting  on  the  warp  is  quite  simple. 
Begin  with  all  the  cross  bars  out,  except  one  of  those 
nearest  to  the  axis ;  lay  the  end  of  the  warp  over  the  bar; 
then,  holdipg  the  warp  in  one  hand,  turn  the  winch  with 
the  other,  dropping  in  a  cross  bar  at  every  quarter  revo- 
lution of  the  axis^  till  the  whole  of  the  warp  has  been 
laid  on* 
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NAVAL   CARTOUCH-BOX. 


The  Silver  Isis  Medal  of  the  Society  was  given 
this  Session  to  Capt.  T.  M.  Bagnold^  R^M.  of 
Knightsbridge,  for  his  improved  Method  of 
flawing  the  Naval  Cartouch-Box.— 7%e^/- 
lowing  communication  has  been  received  from  him 
on  the  subject,  and  one  of  the  Cartouch-Boses  is 
placed  in  the  Repository  of  the  Society. 

7,  High  Row,  Knightsbridge, 
SIR;  March  SO,  1819. 

I  TAKE  the  liberty  of  submitting  to  the  Society  for 
promoting  Arts^  Manufactures^  and  Commerce,  a  new 
mode  of  fixing  the  naval  cartouch-box,  by  which  the  dis- 
appointment so  frequently  experienced  by  its  inversion, 

.  and  loss  of  ammunition  is  prevented.  It  has  met  the 
approbation  of  Lord  Exmouth,  and  of  several  eminent 
naval  officers,  whose  testimonials  in  its  favour  I  shall  be 
happy  to  lay  before  the  Committee. 

I  am,  Sir, 

■  A.  Aikin,  Esq.  8cc.  &c.  &c. 

, .  Secretary,  S^c.  8fc.  T.,M.  Bao^old. 
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Having  inspected  the  alteration  proposed  by  captain 
Bagnold,  R.  M.  on  the  naval  cartouch-box^  we  consider 
it  a  very  useful  improvement,  inasmuch  as  it  will  prevent 
the  frequent  loss  of  ammunition,  occasioned  by  the  up- 
setting of  the  box^  so  common  with  the  present  pattern ; 
and  we  consider  the  box  marked  1^  as  the  best  adapted 
for  the  purpose. 

J.  PfiARCE. 

Chas.  Shaw. 
Thos.  Dundas. 

Stephen  Pofham  —  Capts.  of  the 
Royal  Navy. 

llAvtNG  inspected  the  improvement  proposed  by 
oapt  Bagnold^  R.  M.  on  the  cartouch-box  at  present  in 
use  for  seamen  on  board  his  majesty^s  ships  of  war,  we 
consider  that  marked  N"*  1,  to  be  most  Ukely  to  prevent 
the  box  from  upsetting  when  buckled  round  the  waist. 

R.  Doyle. 

J.  F.  Maples. 

Amb.  Crofton. 

G.  G.  Pennock. 

W.  BATHURSt. 

W.  Stuakt. 

H.  E.  Reginald  Bahbe. 

J.  M«  HAKcHBTt  ^  Cigars,  rf  ike 

MoyidNuvf. 

SIR;  April  8;^  iai9. 

The  improvement  you  have  suggested  for  strapping 
and  better  securing  the  seaman's  cartouoh-box  when  he 
in  tnxpkjtd  xm  toy  detached  service,  (tpp^aktt  td  IM  so 
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extremely  beneficial,  that  I  very  sincerely  hope  you  will 
give  us  a  chance  of  its  general  adoption  in  the  navy,  by 
submitting  your  improved  plan  to  the  inspection  of  the 
Admiralty. 

I  am,  Sir, 

&c.  &c.  &c. 
CMpt.  Bagnoldy  R.  M.  Murray  Maxwell. 


SIR ; '  Dock-yard,  Plymoulb. 

Having  inspected  capt.  Bagnold's  proposed  alteration 
in  the  naval  cartouch^box,  I  am  of  opinion  that  it  com- 
pletely prevents  the  frequent  inversion,  and  consequent 
loss  of  ammunition  hitherto  complained  of,  and  is  there- 
fore a  considerable  improvement. 

I  am,  Sir, 
■"  '      '  &c.  &c.  &c. 

W.  Shield, 

Commissioner. 


Admiralty  Office, 
SIR;  April  22,  1819. 

My  Lords  Commissioners  of  the  Admiralty  having  had 
under  their  consideration  your  letter  of  this  day's  date,  and 
its  inclosure,  together  with  the  two  cartouch-boxes  which 
accompanied  it,  I  have  their  lordships  commands  to  ac- 
quaint you,  that  they  have  sent  a  copy  of  your  said  letter, 
together  with  the  cartouch-boxes,  to  the  Board  of  Ord- 
nance, and  expressed  their  opinion  that  the  alteration 
you  have  suggested  in  the  latter  should  be  adopted. 

I  am.  Sir, 
&c.  &c.  Sec. 
Capt.  Bagnold,  S^c.  J.  W.  Croker. 


VOL.  xxxvii. 
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The  cartouch-box  in  use  among  sailoTS  is  of  a  curred 
form,  and  is  fieustened  in  front  of  the  body  by  a  strap  that 
passes  through  two  loops  fixed  on  the  anterior  part  of  the 
box.  The  consequence  of  which  is,  that  in  the  hurry  and 
eagerness  by  which  .the  assaults  of  sailors  in  boarding 
ships  and  storming  batteries  are  generally  characterized,  the 
box  gets  turned  bottom  upwards,  and  the  cartridges  fall 
out;  thus  leaving  the  seaman  no  other  resource  than  his  cut- 
lass, or  using  the  musquet  as  a  club.  The  possibility  of 
thiis  accident  is  prevented  by  the  very  simple  and*  effectual 
contrivance  of  capt.  Bagnold,  who  adds  two  metal  loops 
to  the  back  of  the  box,  as  rq>resented  in  the  plate. 

PL  VII,  fig.  1,  a  vertical  view  of  the  box. 
-    iz  <7,  die  strap,  passing  through  two  front  loops  b  b, 
forming  the  present  method  of  fastening  the  box. 

c  c,  the  two  additional  loops  proposed  by  capt.  Bagnold. 

d  dj  the  proposed  arrangement  of  the  strap  which  passes 
first  through  loop,  g,  then  through  both  loops  &,  and  then 
tiirough  the  other  c. 

Fig.  2,  a  back  view  exhibiting  the  two  additional 
loops  c  c. 
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N«  IL 
ROWLOCK. 


The  Silver  Medal  of  the  Society  was  this  Ses^ 
sion  presented  to  Wallop  Brabazon,  Esq. 
of  Ireland,  for  a  Rowlock.  —  The  following 
communication  has  beefi  received  from  him  on  the 
subject,  and  the  Instrument  is  placed  in  the  So- 
ciety's Repository. 

40,  Portland-place,  LondoD, 
SIR;  March],  1819. 

I  REQUEST  that  you  will  lay  before  the  Society  of  Arts, 
&c»y  the  Rowlock  which  accompanies  this  communication. 
Its  great  superiority  over  the  common  methods  of  securing 
the  oars  of  a  boat  from  being  unshipped,  and  the  greater 
length  of  effectual  stroke  that  can  be  made  by  it,  will,  I 
trust,  recommend  it  to  the  favour  of  the  Society.  I  have 
had  repeated  trials  m^.de  with  it  on  the  Irish  coast,  both 
in  pleasure-boats  and  in  life-boats,  and  it  has  given  me 
entire  satisfaction. 

This  rowlock  being  fastened  down,  by  means  of  a 
grbmmet,  to  a  timber  head,  and  a  lashing  being  passed 
through  the  two  upper  eyes^  it  is  impossible  for  the  oar 
to  rise  off  the  gunwale  of  the  boat.  This  gives  the  rower 
a  very  powerful  purchase,  by  which  he  may  at  any  time 
prevent  the  boat  from  upsetting,  by  laying  the  flat  blade 
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of  his  oar  on  the  surface  of  the  water^  and  prizing  up  the 
gunwale.  Besides  this,  there  is  another  great  advantage 
in  the  more  rapid  progress  of  the  boat.  In  the  common 
rowlocks  the  oar  must  have  considerable  play,  by  which 
nearly  a  foot  of  the  space  through  which  the  rower's  body 
moves,  when  he  leans  back  to  pull,  is  lost,  and  makes  no 
impression  on  the  boat,  as  the  oar  takes  that  much  of  his 
exertion,  merely  to  bring  it  home  to  the  thowel  next  to 
him ;  and  until  it  once  touches  that,  it  does  not  send  the 
boat  forward.  But  with  this  rowlock,  which  fits  the  oar, 
the  moment  the  man  begins  to  pull,  that  moment  the  boat 
begins  to  spring  forward.  Besides  which,  as  the  rowlock 
has  nothing  to  check  it  in  its  turning,  the  rower  may  take 
the  longest  stroke  with  the  oar  that  his  strength  and 
activity  will  enable  him. 

Even  should  the  boat  fill  with  water,  the  oars  being 
fastened  to  the  gunwale,  their  buoyancy  is  now  added  to 
the  buoyancy  of  the  materials  of  the  boat;  and  if  the  oars 
are  made  of  fir  timber,  which  is  the  lightest  and  the  most 
elastic,  each  oar  will  sustain  a  man  in  the  boat  until  assist- 
ance arrives.  Alongside  a  ship  these  rowlocks  are  very 
easily  taken  out  and  put  in  again.  The  oar  that  works  in  this 
rowlock  must  be  round  to  enable  the  man  to  feather  it. 
And  it  must  be  frapped  with  copper,  or  sheet  iron,  to  pre- 
serve it  from  wearing  in  the  working  part.  On  the  whole, 
with  these  rowlocks  a  boat  will  move  much  faster,  and  it 
will  neither  sink  nor  upset. 

I  am.  Sir, 
A*  AiktUf  Esq.  &c.  8cc.  &c. 

Secretary, 8^c.8^c,  W,  Brabazon. 

References  to  the  Engraving,  Plate  VII. 
Fig.  3.    a  the  rowlock,  b  the  grommet,  passing  through 
an  eye  in  the  bottom  of  the  rowlock. 

Fig.  4.     A  view  at  right  angles  to  the  preceding :  d,  a 
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Ejection  of  the  oar;  c,  a  lashing  of  cord  passed  through  the 
two  eyes  of  the  rowlock,  in  order  to  secure  the  oar.  in. its 
place.;  e,  a  wooden  bolt  passing  through  a  staple  in  one  of 
the  ribs  of  the  boat,  and  keeping  the  rowlock  in  its  place. 

Fig.  5,  section  of  part  of  the  boat. 

/,  a  socket  let  into  one  of  the  timber-heads  for  the  re^ 
ception  of  the  stem  of  the  rowlock. 
.  g,  the  staple  driven  into  one  of  the  ribs  of  the  boat. 


N-  III. 
UNIVERSAL   CHUCK. 


The  Silver  Medal  of  the  Society  afid  Te^  Gui- 
neas were  this  Session  presented  to  Mr,  A. 
Bell,  of  Bermondsey,  London^  for  an  .  Uni- 
versal Chuck  for  the  use  of  Turnery. — The 
following  communication  has  been  received  on  the 
subject^  and  the  Instrument  is  placed  in  the  So- 
ciety's Repository. 

Bermondsey,  London^ 
SIR;  Nov.  9, 1818. 

I  HAVE  taken  the  liberty  of  sending  you  an  Universal 
Chuck  of  my  invention^  and  request  that  you  will  present 
it  to  the  Society  for  promoting  the  Arts,  Manufactures, 
&c.,  for  their  inspection. 

I  am.  Sir, 
A.  Aikin,  Esq.  &c.  &c.  8cc. 

Secretary,  S^c.  S^c.  Alex.  Bell. 
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The  object  of  Mr.  Bell  is,  to  save  the  grescter  part  of  the 
time  which  is  consumed  in  fitting  to  a  chuck  of  the  com- 
mon figure  all  materials,  such  as  wood,  brass,  ivory,  &c. 
intended  to  be  fashioned  in  the  usual  turning  lathe.  No 
substance  can  be  truly  turned,  except  its  axis  forms  a 
continuation  of  the  axis  of  the  lathe,  and  except  it  is  fixed 
so  firmly  in  its  chuck  as  not  to  give  way  to  the  pressure 
of  the  tool,  and  to  any  accidental  jolts  or  shocks  which  it 
may  experience.  The  contrivance  by  which  these  ob- 
jects are  effected  in  the  present  instance,  will  be  fully  un- 
derstood from  the  subjoined  engraving. 

References  to  Mr,  A.  Bell's  Chuck  for  Turners, 
Plate  VIIL 

Fig.  1,  a  side  view  ;  fig.  2,  a  front  view ;  and  fig.  3,  a 
section  of  the  entire  instrument. 

Fig.  4,  a  front  view,  and  fig.  6,  a  section,  of  the  pieces 
A  and  B,  detached  from* the  rest. 

Fig.  6,  a  section  of  the  piece  C  (figs.  1,  2, 3). 

Fig.  7,  a  section  of  the  piece  D  (figs.  1  and  3). 

a  (figs.  3  and  5),  a  female  screw,  by  which  the  chuck  is 
fastened  on  the  maundrel  of  the  lathe. 

b  (figs.  2>  3,  4, 6),  a  stud  projecting  from  the  face  of  A, 
and  which  fits  into  the  collar  of  the  piece  B. 

c  c  (fig.  4),  two  screws  by  which  the  piece  B  is  secured 
to  the  face  of  A. 

ddd (figs.  4  and  5),  pivots  forming  the  centers  of  mo- 
tion to  as  riiany  arms,  the  screwed  extremities  of  which, 
eee,  clip,  and  thus  hold  fast  the  piece  of  wood  or  metal, 
8ic.  intended  to  be  turned. 

///(figs.  2  and  6),  slits  in  the  face  of  piece  C,  along 
which  the  extremities  of  the  arms  traverse,  and  by  means 
of  which,  they  are  made  always  to  represent  the  boun- 
daries of  an  equilateral  triangle. 
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g  (fig.  6)  aa  orifice  m  the  center  of  the  plate  A,  which 
receives  the  stud  b. 

h  h  (fig.  6)  a  screwed  collar  in  piece  C,  in  which  the 
neck  i  i,  of  piece  J)  (fig.  7)  screws^  and  thus  locks  fast 
the  arms  e  e  e,  which  hold  the  substance  to  be  turned. 

k,  a  hole  in  the  rim  of  piece  C  (fig.  1)  for  the  purpose 
of  receiving  a  lever  by  which  the  screw  is  tightened  or 
loosened.  ' 


N«  IV. 
UNIVERSAL  CHUCK- 


The  Silver  Medal  of  the  Society  was  this 
Session  presented  to  Mr.  Thomas  Hack,  of 
Banksidey  London^  for  an  Universal  Chuck, 
for  the  me  of  Turners. — The  following  commu- 
nication  was  received  from  him  on  the  subject, 
and  the  Instrument  itself  is  placed  in  the  Repo- 
sitory of  the  Society. 

Bear  Garden  Iron  Works,  Bankside, 
SIR;  Februaiy  10, 1819. 

I  SEND  herewith  a  tool  which  I  have  designed  for  the 
use  of  turners  in  general,  which  I  believe,  from  my  own 
experience,  and  the  opinions  of  several  scientific  gentlemen 
who  have  seen  it  in  use,  to  be  an  improvement  upon  all 
other  tools  used  for  a  similar  purpose. 

I  have  denominated  it  a  **  Universal  Lathe  Clutch,  or 
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Chuck ; "  as  it  will  not  only  hold  any  thing  within  its 
dimensions^  but  will,  at  the  same  time,  and  of  self  action, 
as  it  were,  produce  an  accurate  center;  and  as  this  I 
believe  to  be  quite  new  in  practice,  I  submit  it  to  the  con- 
sideration of  the  Society. 

As  I  may  have  another  opportunity  of  explaining  (if 
explanation  be  at  all  necessary)  its  component  parts,  I 
shall  not  detain  you  longer  than  to  subscribe  myself. 

Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretary,  ^c.  S^c,  Thomas  Hack. 

References  to  the  Engraving,  Plate  IX. 

Fig.  1,  a  side  view,  and  fig.  2,  a  front  view  of  the  in- 
stnmient. 

Figs.  3,  4,  6,  sections  of  the  nut,  the  back  plate,  and 
the  fore  plate,  being  the  three  pieces  of  which  the  instru- 
ment is  composed. 

Fig.  6.  a  front  view  of  piece  4. 

a  (fig.  6)  a  female  screw,  by  which  the  chuck  is  fastened 
on  the  maundrel  of  the  lathe. 

b  (figs.  1,  6)  a  left-handed  male  screw,  on  which  the 
nut  c  (fig.  1)  traverses :  the  section  of  the  nut  is  shown 
fig.  3,  and  its  use  is  to  keep  the  other  parts  of  the  chuck 
firm,  for  which  purpose  it  is  screwed  up  to  the  back  plate 
(fig.  4)  by  means  of  the  wrench  (fig.  8). 

d,  a  round  hole  in  the  center  of  the  back  plate  (figs.  4, 
5)  through  which  the  screw  of  the  front  plate  passes. 

e eee  (fig. 6)  four  pivots  forming  the  centers  of  motion 
to  as  many  arms,  the  screwed  extremities  of  yf^ichffff, 
(figs.  4,  5)  receive  the  pieces  g  g  g  g  (figs.  1,  2),  which 
clip,  and  thus  hold  fast  the  piece  of  wood  or  metal  in- 
tended to  be  turned ;  the  faces  of  these  pieces  are  rough- 
ened like  files,  that  they  may  hold  the  firmer. 
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h  h  (fig,  4)  holes  sunk  in  the  back  plate  for  the  purpose 
of  turning  it,  by  means  of  the  wrench  fig.  7,  and  thus 
causing  the  arms  to  grasp  any  object  offered  to  them. 

iiii  (figs.  2,  6)  sUts  in  the  front  plate,  along  which  the 
arms  traverse,  and  by  means  of  which  they  are  always 
equidistant  from  the  center. 

k  (fig.  1)  a  hole  to  receive  the  wrench  (fig  9)  and  thus 
to  facilitate  the  tightening  or  loosening  of  the  instrument. 


N«  V. 
PLOUGH  GAGE  for  CUTTING  LEATHER. 


The  Silver  Isis  Medal  was  this  Session  voted 
to  J/r.  Richard  Green, /or  a  PLoyoH  Gage 
for  cutting  Leather. — The  following  letter  was 
received  from  him  on  the  subject^  and  the  Instru- 
ment itself  is  preserved  in  the  Society's  Repository. 

20,  Lisle  Street,  Leicester  Square, 
SIR ;  December  14, 1818. 

I  WILL  thank  you  to  lay  before  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Commerce, 
the  instrument  which  accompanies  this  letter.  It  is  a 
plough-gage,  for  the  purpose  of  cutting  leather  of  any 
thickness  into  straps  and  thongs  for  bridles  and  harness. 
The  price  of  the  instrument  is  moderate,  not  exceeding 
25«. ;  and  by  means  of  it,  leather  may  be  cut  both  more 
expeditiously  and  correctly  than  the  best  workman  can 
do  by  hand.     Ten  or  twelve  of  the  instruments  are  now 
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in  use  among  the  trade^  and  the  satisfaction  which  they 
give,  induces  me  to  submit  the  invention  to  the  judgment 
of  the  Society. 

I  am,  Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretary,  ^c.  S^c,  Richard  Green. 

In  the  year  1810  the  Society  rewarded  Mr.  Lewis 
Aubrey  for  two  machines,  by  the  combined  action  of 
which  leather  straps  may  be  cut  not  only  imiform  in 
breadth,  but  of  an  equal  thickness ;  the  latter  quality 
being  particularly  desirable  in  all  bands  employed  in 
communicating  motion  to  machinery.  Mr.  Green's  in- 
strument is  intended  merely  to  secure  a  perfect  equality  of 
breadth  in  the  straps  cut  by  it,  and  therefore  is  applicable 
chiefly  to  the  purposes  ot  collar  and  harness-makers. 
The  expedition,  however,  with  which  the  instrument 
works,  its  moderate  price,  and  the  correctness  of  its 
action,  have  induced  the  Society  to  confer  on  the  inventor 
an  honorary  mark  of  approbation. 

Description  of  the  Instrument,  Plate  X. 

Fig.  1  is  a  side  view. 
Fig.  2,  a  vertical  view. 
Fig.  3,  a  view  at  right  angles  to  fig.  1 . 
Fig.  4,  a  vertical  view  opposite  to  fig.  2,  the  instrument 
being  turned  bottom  upwards. 

a,  the  handle. 

b,  the  sole,  made  flat  at  the  bottom  (fig.  4),  and  having 
a  side  piece  c  c,  rivetted  on,  projecting  from  the  sole,  so 
as  to  enable  the  instrument  to  traverse  steadily  and  evenly 
along  the  edge  of  the  cutting-board,  as  it  lies  on  the 
table. 

d,  the  knife,  having  the  sharp  edge  on  the  convex  side. 
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It  rests  in  two  grooves,  which  are  commanded  by  the 
screws  e  f,  and  therefore  may  instantly  be  taken  out  to 
be  sharpened  or  replaced  by  a  new  one  ;  and  may  likewise 
be  set  to  any  required  elevation,  in  consequence  of  the 
bar  to  which  the  screw  e,  is  attached,  being  moveable  on 
the  rivet  at  its  other  extremity. 

g,  a  graduated  bar,  projecting  from  the  sole  -  at  right 
angles,  and  having  the  under  side  hollowed  out,  forming 
a  groove  for  the  reception  of  the  screw  o  o. 

h,  a  roller,  parallel  to  the  graduated  bar,  and  advanced 
a  little  in  front  of  the  edge  of  the  knife ;  it  turns  freely  on 
its  axis  i,  which  axis  is  terminated  at  one  end  by  a  short 
hollow  screw :  in  this  the  solid  screw  k  works,  and  thus 
raises  or  depresses  the  roller,  as  far  as  the  sht  /  in  the 
upright  socket  m  (fig.  3),  will  permit. 

«,  a  piece  supporting  the  socket  m,  and  therefore  the 
roller  h :  it  is  perforated  to  admit  the  graduated  bar  g, 
and  is  moved  to  any  required  division  of  the  bar,  by 
means  of  the  screw  o  o  (figs.  3,  4). 

In  order  to  use  the  instrument,  having  determined  on 
the  width  of  the  intended  strap,  turn  the  screw  o,  and 
thus  move  the  piece  w,  till  its  inner  edge  correspond  with 
the  proper  division  on  the  graduated  bar  g.  Then,  by 
means  of  the  screw  fc,  adjust  the  roller  till  the  space  be- 
tween it  and  the  graduated  bar  is  somewhat  wider  than 
the  thickness  of  the  leather :  afterwards,  place  the  instru- 
ment so  that  the  piece  c  c  (fig.  4)  presses  against  the 
edge  of  the  cutting  board ;  lay  the  leather  under  the  roller 
with  its  outer  edge  touching  the  piece  w,  and  by  a  firm  and 
continued  stroke,  urge  the  instrument  forward :  the  knife, 
being  properly  adjusted  by  the  two  screws,  will  then  cut 
off  a  strap,  the  breadth  of  which  is  equal  to  the  distance 
between  the  knife  and  the  piece  n,  as  ascertained  on  the 
graduated  bar. 
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N°  VL 
SPRING  CLIP. 


The  Silver  Isis  Medal  and  Five  Guineas 
were  thk  Session  voted  to  Mr.  W.  Bullock, /or 
his  Spring  Clip  for  Screens,  Sfc. — The  fol- 
lowing communication  was  received  from  him  on 
the  subject,  and  a  Model  of  the  Invention  is 
preserved  in  the  Society's  Repository. 

16,  Queen  Street,  Solio 
SIR;  Jan.  25,  1819. 

I  REQUEST  that  you  will  lay  this  letter  and  the  accom- 
panying model  of  a  Spring-clip  before  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Commerce. 

The  inconvenience  which  it  proposes  to  remedy,  may 
by  some  be  esteemed  trifling,  although  others,  to  whom 
the  continuance  of  the  original  beauty  of  every  article  of 
ornamental  furniture  is  of  importance,  may  esteem  more 
highly  the  object  for  which  the  instrument  was  at  first 
intended. 

Since  it  has  become  the  fashion  to  gild  or  varnish 
highly  the  poles  on  which  light  and  ornamental  fire- 
screens ate  supported,  it  is  obvious  that  the  friction  of  the 
spring  and  rings  by  which  the  screen  is  commonly  made 
to  traverse  up  and  down  the  pole,  is  productive  of  much 
mischief.  The  varnish  and  gilding  are  scraped  oflf,  thus 
rendering  an  elegant  piece  of  furniture  unsightly  long 
before  the  other  parts  get  so  much  soiled  and  worn  as 
fairly  to  justify  its  being  discarded. 
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To  prevent  this  occurrence  is  the  object  of  my  inven- 
tion. The  lower  ring  is  considerably  wider  than  the  pole, 
being  intended  only  to  steady  the  screen,  and  therefore 
cannot  without  extreme  carelessness  do  injury  to  the  pole 
when  traversing  on  it :  the  upper  ring  or  clip,  consisting 
of  two  levers  acting  against  each  other,  is  made  firmly  to 
embrace  the  pole  by  the  action  of  a  double  spring;  and, 
when  the  screen  requires  to  be  raised  or  lowered,  nothing 
more  is  necessary  than  to  press  with  the  finger  and  thumb 
against  the  long  ends  of  the  levers  till  the  clip  is  relaxed, 
when  the  change  of  position  of  the  screen  may  be  effected 
with  the  utmost  ease,  and  without  any  injury  to  the 
varnish  of  the  pole. 

The  same  contrivance  may  be  applied  as  a  secure  and 
expeditious  way  of  changing  the  height  of  branches  for 
lights,  of  the  rings  of  chemical  stands,  &c. 

I  am,  Sir, 
A.  Aikin^  Esq.  &c.  &c.  &c. 

Secretary,  S^c.  ^c.  Wm.  Bullock. 

Reference  to  the  Figures  of  Mr,  Bullock'5  Spring  Clip, 
Plate  X. 

Fig.  5,  a  a,  a  round  staff  or  pole  of  wood  or  metal :  b,  a 
branch  for  a  Ught,  a  fire-screen,  &c. :  c,  the  spring-clip, 
by  means  of  which  the  branch  b  is  retained  at  any  required 
height  on  the  pole  a  a. 

Figs.  6,  7,  8,  represent  the  several  parts  of  c  (fig.  S). 

d  d,  holes  for  screws  or  rivets,  by  means  of  which  the 
branch  and  spring-clip  are  fastened  together. 

e,  a  ring  passing  loosely  over  the  pole  a  a  (fig.  5). 

ff  a  double  spring,  suspended  by  the  screw  g. 

h  h  (fig.  6)  two  levers,  the  common  fulcrum  of  which  is 
the  screw  t,  which  is  secured  in  the  square  perforated 
piece  k  (fig.  7). 
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The  short  arms  of  these  levers  terminate  in  semi- 
circular jaws^  forming  the  clip  ;  while  the  long  arms, 
being  acted  on  by  the  spring  yy,  keep  the  jaws  con- 
stantly closed,  except  when  it  is  counteracted  by  press- 
ing inwards  with  the  finger  and  thumb  against  the 
ends  /  /. 

Fig.  9  is  a  back  view  of  the  levers,  showing  their 
external  edges  m  m,  to  be  raised  and  turned  back  a 
little,  in  order  to  retain  the  spring  in  its  place. 


N«>  VII. 

IMPROVED  METHOD  OF  LOCKING  THE 
COCKS  OF  LIQUOR  CASKS. 


The  Silver  Medal  of  the  Society  was  this  Session 
presented  to  Mr.  W:  Russell,  of  Chelsea,  for 
an  Improved  Method  of  locking  the 
Cocks  of  Liquor  Casks. — The  following 
communication  has  been  received  on  the  subject, 
and  Drawings  of  the  Invention  are  placed  in  the 
Society's  Repository. 

Avery  Farm  Bow, 
SIR;  Chelsea. 

I  BEG  leave  to  submit  for  the  consideration  of  the  So- 
ciety for  the  Encouragement  of  Arts,  Manufactures,  and 
Commerce,  a  new,  simple,  and  effectual  method  of  lock- 
ing liquor  cocks,  particularly  those  of  the  common  kind. 

There  are  but  two  ways  at  present  practised  of  locking 
common  cocks ;  the  first  is  universally  used  and  known^ 
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and  a  specimen  of  it  accompanies  this  communiQa- 
tion.  It  has  a  perforated  cap,  soft  soldered  to  the  barrel 
of  the  cock  immediately  over  the  ground  plug,  the  top  of 
which  plug  is  formed  to  the  shape  of  the  perforation,  and 
a  sQcket  key  of  the  same  form  is  introduced  to  turn  the 
plug,  i.  e.  to  open  the  cock.  The  insecurity  of  this  me- 
thod of  locking  is  evident ;  for  instance,  take  an  impres- 
sion of  the  perforated  cap  with  the  thumb,  or  in  many 
other  obvious  ways,  and  for  about  sixpence  a  fac  simile  of 
the  original  key  may  be  purchased  at  any  ironmonger's 
shop  in  London. 

But,  in  fact,  it  is  unnecessary  to  resort  to  impressions, 
or  the  purchasing  a  key ;  for  a*  pair  of  compasses,  or  a 
strong  commou  table  fork  applied  at  the  rivetted  end  of 
the  plug,  will  generally  open  the  cock,  without  having  ac- 
cess to  the  key-hole.  Again,  lock  cocks  upon  this  prin- 
ciple can  only  be  used  for  domestic  purposes;  for  to  make 
them  of  a  large  bore,  would  so  much  increase  the  friction, 
as  to  require  a  ponderous  key  to  open  them. 

Another  objection  to  this  lock  cock,  which  in 
reality  has  no  lock  at  all,  is,  that  the  cock  cannot 
be  repaired  or  fresh  ground,  .without  first  unsoldering 
the  perforated  cap,  which  is  extremely  inconvenient, 
and  the  heat  necessary  to  resolder  it,  is  frequently 
injurious,  by  destroying  the  lubricating  quality  of  the 
grease,  which  surrounds  the  ground  plug.  The  second 
method  in  practice  for  locking  large  cocks  is,  by  an  iron 
saddle  or  staple  passing  over  the  plug  and  below  the 
bottom  of  the  cock,  through  which  a  bolt  is  put,  and  a 
pendent  padlock  attached ;  it  appears,  and  is  admitted, 
that  this  method  is  in  the  first  instance  expensive,  and  at 
all  times  inconvenient,  by  having  the  whole  to  remove  be- 
fore the  cock  can  be  opened,  but  still  it  has  a  decided  pre- 
ference over  the  former,  because  cocks  of  the  largest  bore 
are  effectually  locked  by  this  means,  and  may  be  repaired 
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without  heating.    The  cocks  of  large  copperd,  stills^  dis^ 
tillers  vats,  &c.  8cc.  are  locked  in  this  way. 

Having  briefly  stated  what  I  conceive  objectionable  iti 
the  present  mode  of  locking  Uquor  cocks,  I  will  proceed 
to  explain  my  new  or  improved  method.  In  plate  XI, 
fig.  1,  is  the  section  of  a  common  liquor  cock,  with  the 
improved  lock  attached  to  the  front  of  the  barrel.  The 
drawing  represents  the  cock  shut  and  locked,  and  the  nie- 
diod  I  have  adopted  is  simply  this :  the  cock  being  shut, 
a  hole  about  three-sixteenths  of  an  inch  in  diameter  is 
drilled  through  the  barrel  and  into  the  plug  a,  this  hole  is 
filed  square,  and  a  moveable  steady  pin  or  bolt  6,  with  a 
shoulder  to  limit  its  action,  is  fitted,  passing  through  the 
barrel  and  into  the  plug ;  the  opposite  end  terminates  in  a 
screw,  over  which  is  a  spiral  spring  resting  on  the  shoulder ; 
a  turned  brass  socket  c,  having  also  a  shoulder  abotit 
midway  to  >pre8S  upon  the  spiral  spring,  is  then  put  over 
all,  and  secured  to  the  barrel  either  by  solder  or  screws ; 
if  by  the  latter  only,  the  notches  in  the  heads  must  bfe 
filed  outj  for  obvious  reasons ;  the  one  accompanying  this 
communication  is  both  screwed  and  soldered  on.  To 
open  the  cock,  or  rather  to  withdraw  the  bolt,  the  screwed 
socket-key  d,  must  be  introduced;  when  about  two  turnis 
will  sufficiently  compress  the  spring  and  withdraw  the  bolt, 
and  the  cock  may  then  be  opened  and  shut  at  discretion, 
so  long  as  the  screwed  key  remains  in  this  position.  When 
the  key  is  withdrawn,  it  locks  itself  (by  the  action  of  the 
spring  on  the  bolt)  upon  shutting  the  cock.  The  size  of 
the  bolt  may  be  increased  in  proportion  to  the  size  of -the 
cock. 

Mr.  Bramah's  patent  lock  being  admirably  calculated 
to  give  eflfect  to  this  mode  of  locking  liquor  cocks,  and 
ako  for  producing  that  perfect  security  which  no  other 
lock  possesses,  I  have  attached  a  small  box  of  guards '  to 
the  improved  cock  bolt,  and  affixed  it  to  the  side  of  the 
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bi9^i^9  as  shown  in  perspective  at  fig;  2 ;  anid  at  the  firofit 
of  the  barrel,  as  repiresented  at  fig.  3-  It  may  be  necessary 
to  observe  that  this  lock,  as  well  as  that  in  fig.  I,  may  be 
attached,to  the.iower  as  well. as  to  the  upper  part  of  the 
barrel,  with  precisely  the  same.efFect.  The  appUcation  at 
thefront  of  the.bacrel  has  the  preference  only  from  beipg 
more  uniform. 

In  order  to  show  the  superiority  of  the  appUcation  of 
this  valuable  lock,  I  have,  in  pla]te  XII,  endeavoured  to 
^eipplify  its  prinpiple  as  applied  to  my  improved  method 
of  locking  Uquor  casks. 

F%.  1  is. a  transverse  section  (full  size)  of  the  cock  and 
lock,  showing  the  box  of  guards  attached  to  the  side  of. 
the  cock.    The  figuie  represents  the  cock  shut  and  locked, , 
the  bolt  appearing  quite  through  the  barrel  and  passing  into 
the  phig.e :  Of  a  the  cap  covering  and  securing  the  revoly- 
iptgh^jprel.:  .The  appliqation  is.as  follows :  in,  the  center  of, 
the  revolving  barrel  I  have  fixed  a  double  thread  screw  b 
(a.  single  or  triple  thread,  may  occasionally  be  used).  This 
screw  revolves,  in  the.  movable  bolt  c  c,  which  is  square  on , 
the,  outside, ,  having  a  shoulder  to  limit  its  motion,  and 
moves  it  into  and  out  of  the  square  mortice  made  in  the . 
plug,  to  receive  it.    To  unlock  the  cock,  the  key  d  is  in- 
troduced, and  in,  one  revolution  or.  turn,  withdraws  the 
bolt  c  from,  the  plug  e.     The,  cock  may  now  be  opened 
apd  shut  at.discretion,  so  long  as  the.  bolt  remains  free  ^ 
firam  .the  plug. ,  To  lock  it,  the  key  is  turned  one  revplu- . 
tipn  the  reverse  way,  precisely  in  the  way  of  locking  and 
unlocking  common  locks.    Fig.  2  is  also  a  section  repre-. 
senting  the  cock  unlocked,  i.  e.  the  bolt  withdrawn  from  ^ 
themioyable  plug  entirely  into  l^he  barrel  of  the  lock. 

The  superior  security  of  thid  method  of  locking  liquor  . 
cocks  is,  I  presume, .  apparent,  from  the  cocA  fioft  being, 
inaccessible  and  immovable,  unless  the  internal  works  of  . 
the  lock  axe  destroyed,  for  it  cannot  be  picked, 
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Fig.  3  is  a  view  of  the  revolving  barrel  and  bolt  com- 
plete, detached  from  the  cock ;  c  the  bolt. 

Fig.  4  is  an  end  view  of  the  barrel  and  bolt;  c  the  bplt. 

Fig.  6  is  the  front  end  view  of  the  barrel  and  sliders. 

Fig.  6  is  a  section  of  the  barrel. 

Fig.  7  is  an  end  view  of  the  barrel  divested  of  the 
sHders. 

Fig.  8  is  a  section  of  the  cap. 

Pig.  9  is  an  end  view  of  the  cap,  showing  the  key-hole. 

Figs.  10, 11,  12,  13  and  14,  represent  the  sliders  and 
their  locking  plate  detached. 

Fig.  15  is  a  view  of  the  double  thread  screw  i  which 
moves  the  bolt  into  and  out  of  the  plug  e,  as  represented 
in  fig.  1 :  the  spiral  spring  f  and  socket  g  replace  the 
sUders  when  the  key  is  withdrawn. 

Fig.  16  is  a  section  of  the  hoop  which  secures  the  lolck- 
ing  plate  in  its  place;  it  is  secured  to  the  cap  by  two 
strews,  as  shown  at  A  A  in  fig*  1. 

Fig.  17  is  an  end  view  of  the  same,  showing  the,  pro-» 
jections  which  are  notched  into  the  locking  plate. 

Fig.  18  shows  the  locking  plate  as  fixed  to  the  cap,  with 
the  sliders  removed  from  the  notches.   . 

Fig.  19  shows  the  locking  plate  as  fixed  to  the  cap,  with 
the  diders  in  the  notches  as  when  the  cock  is  locked. 

Fig.  20  represents  the  key  and  locking  plate  laid  open ; 
the  sliders  are  here  shown  pressed  down  by  the  key^  and 
the  notches  in  the  sliders,  which  are  at  unequal  distances, 
now  correspond  with  the  notches  in  the  locking  plate,  so 
that  the  locking  plate  may  be  drawn  backwaids  and 
forwards. 

Fig.  21  represents  the  same,  but  the  key  is  withdrawn, 
and  the  notches  in  the  sliders  being  removed  from  the 
notches  in  the  locking  plate,  this  cannot  be  drawn  back- 
ward and  forward  as  in  fig.  20.  This  is  intended  to 
elucidate  the  principle. 
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It  may  be  worthy  of  remark,  that,  although  the  cock  in 
plate  XI,  fig.  1,  is  not  to  be  compared  with  figs.  2  and  3, 
iti  point  of  m^ch^sm,  it  has,  from  its  cheapness,  sim- 
plicity, security,  and  durability,  advantages,  when  con- 
trasted with  ihe  common  lock  cock,  which  may  not  appear 
to  a  superficial  observer.    For  instance, 

It  cannot  be  opened  from  an  impression  taken  of  the 
key-hole. 

An  impression  of  the  secured  bolt  must  be  obtained 
in  order  to  make  tools  to  make  a  key. 

The  extreme  di£Bculty  of  getting  this  impression  rto- 
ders  it  next  to  impossible ;  fpr. 

It  must  be  first  ascertained  whether  the  screw  bolt  has 
a  single,  double,  or  triple  thread,  and  whether  the  thread 
is  fine  or  coarse. 

It  cannot  be  opened  by  any  instrument  apphed  to  the 
rivetted  eiid  of  the  plug. 

The  plug  may  be  taken  out  and  the  cock  repaired 
(freph  ground)  without  upsoldering  any  part. 

By  varying  the  diameter  of  the  screwed  bolt,  and  also 
the'  form  of  the  thread,  an  infinite  variety  may  be 
obtained. 

All  liquor  cocks  now  iv  use,  from  the  smallest  wine 
cask  to  the  largest  still  or  vatt  cock^  may  receive  this 
security  at  a  small  expense.* 

The  key  to  unlock  the  largest  cock  ever  made  may  be 
carried  at  the  watch  chain. 

The  above  specified  method  of  locking  is  apphcable  to 
other  purposes,  such  as  window  or  shutter  fastenings,  and 
sOttie  doors ;  but  my  chief  object  has  been  to  lay  before 

*  Many  gen^okett  hute  already  availed  themselves  of  this  im- 
lirovemeDt  j  among  whom  arc  Messrs.  Deady  and  Henley,  of  Totten- 
ham-court Road;  Messrs.  ^tracey  and  Co.,  Smithfield  Bars;  Mr, 
Davis,  Old-Slreet,  Distillers,  &c.  &c.  &c. 
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tfce  Society,  a  cheap,  simple,  and  secure  method  of  lock- 
ing liquor  cocks  only. 

I  flatter  myself  these  observations^  with  the  accom^^ 
panying  specimens,  wiH  sufficiently  show  the  superiority  of 
this  contrivance ;  and  hope  they  may  in  somei  degree 
merit  the  approbation  of  the  Society,  and  also  that  the> 
puUic  may  derive  some  advantage  by  adopting  the  im- 
provement I  have  made  upon  this  useful  article, 

I  am,  Sir, 
A.  Aikin,  Esq.  Sec.  &c.  Sec. 

Secretary,  Ifc.  S^c.  -  William  Rubsbll;  • 


N«  VIII. 
BOW  AND  STRING  RAFTER^ 

Tkt  Silver  Medai.  of  the  Society  was  this  Sessmi 
voted  to  Mr.  Geo.  Smart,  of  Lambethj  for  a- 
Bow  AND   String   Rafter.— .7%e /o/foioiwg' 
communication  has  been  received  from  him  on  the 
subject^  and  a  Model  of  the  Invention  is  placed^ 
in  the  Society's  Repository. 

Ordnance  Wharf,  Westminster-bridge, 
SIR;  April  94, 1819. 

Having  long  been  convinced  of  the  great  utility  of  ^ 
flat  roofe,  especially  in  London  and  other  great  towns  > 
where  space  is  very  valuable,  I  have  for  some  time  turned 
my  attention  to  the  discovery  of  the  most  economical  and 
effeetual  method  of  constructing  them.  After  various 
experiments,  I  at  length  ventured  to  put  my  plans  in  exe- 
cution on  a  large  scale,  at  the  premises  whence  this  letter  is  . 
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'dated;  and  the  highly  satisfactory  result  of  this  trM  to^ 
'  duces  me  to  communicate  some  particulars  of  it  to  ^  the 
'Society  of  Arts,  8ic.  It  will  give  me  great  pleasure  to  be 
•honoured  with  a  visit  from  the  Committee  at  this  place, 
where  a  simple  inspection  of  the  building  will  be  more 
satisfactory  than  the  most  elaborate  description.  Sotae 
general  idea,  however,  of  the  method  which  I  have  fol- ' 
lowed  may  be  derived  from  the  following  particulars: 
Over  the  rafters  I  nailed  down  very  strong  laths,  with 
moderate  intervals  between  each,  and  laid  upon  them  a  plat- 
form of  bricks  bedded  in  cement :  the  bricks  are  covered 
by  a  layer  of  foot  tiles  laid  in  cement,  having  the  joints 
pointed  with  mastich  cement,  and  their  upper  surfaces 
twice  coated  with  linseed  oil  laid  on  boiling  hot.  The 
roof,  although  on.  a  superficial  view  Jt  appears  flat,  has 
yet  sufficient  declination  towards  the  sides  to  allow  the 
free  escape  of  water ;  and  from  an  experience  of  several 
months  I  have  reason  to  be  entirely  satisfied  with  its 
soundness.  Its  cost  is  not  more  than  half  the  price  of 
lead,  and  the  only  objection  that  can  be  urged  against  it 
is  its  weight.  To  counteract  this,  I  have  made  an  alter- 
ation in  the  form  of  my  rafters,  which  I  find  to  be  effectual ; 
and  a  description, of  which  I  here  subjoin,  as  weil  as  a 
model. 

I  take  a  square  spar  of  the  usual  size  for  a  rafter,  and, 
by  means  of  the  circular  saw,  make  an  incision  in  it  as 
represented  at  b  b  (fig.  1,  pi.  XIII) ;  I  then  make  the  cut  c, 
at  right  angles  to  the  former  and  equidistant  from  the  two 
ends;  lastly,  I  make  the  two  cuts  </  d,  taking  out  a  thin 
wedge  firom  each  place.  The  two  pieces  <;  d  are  then  to  be 
gently  raised  up  till  they  form  an  angle  of  10®  or  12''  with 
the  piece  bb^  and  are  secured  in  their  place  by  the  inser- 
tion of  a  key- wedge  e  of  seasoned  oak,  as  represented 
fig.  2.  It  is  obvious  that  a  weight  pressing  on  the  key- 
wedge  of  this  rafter  (the  ends  being  properly  supported), 
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will  be  sustained  till  eitiier  the  fibres  of  the  wood  forming 
the  string  are  drawn  asunder^  or  till  the  lateral  cohesion 
ojf  the  wood  forming  the  butt  ends  of  the  rafter  is  de- 
stroyed; at  the  same  time,  there  is  no  lateral  pressure  on 
the  wall,  or  other  support. 

I  am.  Sir, 
A.  AiJdn^  Esq.  8u:.  inc.  &c. 

Secretary,  8fc.  Sfc.  Geo.  Siiart.  . 


N'  IX. 
DOUBLE  DOOR  SPRING. 


The  Silver  Isis  Medal  of  the  Sodety  and  Ten 
Guineas  were  this  Session  given  to  Mr.  James 
White,  of  Laystall  Street,  for  a  Double  Doob 
Spring.  —  The  following  communication  has 
been  received  from  him  on  the  subject,  and  a 
Model  of  the  Invention  has  been  placed  in  the 
Society  s  Repository. 

36,  Laystall-street,  Liquorpond-streef, 
SIR;  March  14, 1819. 

I  BEG  leaYCi  through  you^  to  present  to  the  Society  for 
the  Encpuragepaent  of  Arts,  Manufactures,  and  Com<» 
m^rpe,  an  improved  double  door  spring  of  my  invention. 
Its  constructioii  is  very  simple,  as  will  be  evident  on 
inspection. 

The  axis  of  the  door  passes  down  beneath  the  floor  into* 
an  iron  box,  and  has  two  friction  loUers  laterally  attaghed 
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to  it  These  rollers  bear  on  the  extremities  of  two  levers, 
the  other  ends  of  whidi  are  in  contact  with  a  spring  of  the 
fimn  of  a  bow.  The  center  of  this  spring  Ues  between 
two  upright  pieces,  by  which  it  is  kept  in  its  plac^,  while 
the  two  ends  of  the  spring  are  each  in  contact  with  a 
lever.  When  the  door  is  opened  inwards,  (me  of  th^ 
rollers  acts. on  its  lever,  which,  in  its  turn,  strains  the  end 
of  the  spring  with  which  it  is  in  contact;  and  when  the 
door  is  let  go,  the  resistance  of  the  spring  again  brings 
the  door  to  its  former  position.  The  same  happens  if  the 
<loor  is  opened  outwards,  except  that  the  other  lever  and 
roller  are  broug}it  into  action.  Besides  the  simphcity  (^ 
this  construction,  a  farther  advantage  is,  that  the  strengt)^ 
of  the  spring  is  the  greatest  precisely  where  it  is  most 
wcmted,  namely,  to  keep  the  door  dosdy  shut.  The  cost 
x>f  a  /ull-sized  spring  of  this  kind  will  probably  not  exceed 
tweotyrfive  sbiUings. 

I  am,  Sir^ 
A.  Aikifif  Esq.  tic.  8cc.  tx/i, 

Secretaty,  8fc.  S^c.  James  White. 

References  to  the  EngravingSy  Plate  XIII. 

Fig.  3.  The  dotted  Unes  //  show  part  of  the  door 
shut ;  g  the  center  on  which  the  door  turns ;  the  dotted 
circle  A  A  is  a  plate  fixed  on  the  center  g,  and  carries  two 
centers  i  i  for  the  rollers  k  k  (as  shown  in  a  side  view  fig. 
5,  and  in  section  fig.  6). 

2  m  are  two  tumblers  pressed  equally  on  the  rollers  k  k 
by  the  spring  n  n. 

o  0  are  two  stops,  to  prevent  the  tumblers  firom  acting 
farther  than  to  shut  the  door. 

ji  is  a  screw  to  regulate  the  power  of  the  spring  it  ft;  by 
turning  the  nut  q^  the  screw  is  advanced  to,  or  withdrawn 
from,  the  spring. 
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Fig.  "I  shows  the  position  of  the  rollers  and  tumblers 
when  tile  door  is  opened  at  right  angles.  Hie  tumbler  m 
remains  at  rest  against  the  stop  o,  while  the  tumbler  I  is 
pushed  back  against  the  stop  r  and  the  roller,  nearly  in  a 
line  between  its  pressure  and  the  center  of  the  door  g,  by 
•which  tiie'tendency  of  its  action  to  shut  the  door  is-dimi- 
nisbed ;  and,  as  it  would  be  lost  if  the  roller  came 
quite  between  the  center  eiid  the  pressure,  the  stop  r  is 
put  to  prevent  it  from  coming  so  far.  On  opemng  the 
door  tile  other  way,  the  tumblers  alternately  change  theii^ 
positions ;  the  end  of  the  spring  n  also  approaches  nearer 
the  center  of  that  tumbler  which  is  in  action,  and  thus 
lessens  its  power  on  the  tumbler. 

Fig.  6.  ssBn  angle  fixed  on  the  center  g  by  mefEms  Of 
a  nut  or  socket,  and  screwed  to  the  bottom  comer  of  the 
door  {shown  in  section  fig.  7) ;  so  tlmt  by  merely  with^ 
drawing  the  screws  x  x  x  the  door  may  be  taJ^en  away; 
y  y  the  floor,  below  which  the  box  containing  the  Earing 
is  placed :  z  the  door-post. 
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HYDRO-PNEUMATIC  APPARATUS- 


The  SiLYEK  Medal  of  the  Society  was  this  Session 
presented  to  Mr.  John  Cuthbert,  of  St. 
Martinis-lane,  for  a  Hydro-Pneumatic  Ap- 
paratus.— 7%e  following  communication  has 
been  received  from  him  on  the  subject,  and  a 
working  Drawing  of  the  Apparatus  is  placed  in 
the  Society's  Repository s 

113,  St.  MartinVIaDe,  London, 
SIR;  April  IS,  1819; 

I  BEO  leave  to  offer  to  the  Society  for  the  Encourage- 
ment of  Arts,  Manufactures,  and  Commerce,  a  combina- 
tion of  the  blow-pipe  and  pneumatic  trough  invented  by 
me.  The  utility  and  simple  arrangement  of  which  I  hope 
will  meet  with  their  approbation. 

It  is  a  well  known  fact  that  hi  chemical  analysis  the 
blow-pipe  is  indispensably  necessary;  and  the  almost 
constant  application  of  the  pneumatic  trough  need  not 
be  enlarged  upon.  The  -  apparatus  I  lay  before  the  So- 
ciety combines  these  two  instruments  in  one,  and 
'when  required  for  either  purpose,  can  at  once,  without 
any  trouble,  be  dismounted,  and  the  pieces  applied  to 
dieir  separate  uses. 

To  a  public  lecturer,  who  often  at  the  time  of  exhibiting 
•the  effects  of  gas,  may  have  occasion  for  a  blast-pipe, 
•this  combination  is  of  infinite  advantage,  by  reason  of  the 
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facility  with  which  oxygea  gas  from  a  bladder  may  be  in- 
troduced and  passed  through  the  platina  jet,  which 
cannot  be  fused  by  the  heat  required. 

When  the  apparatus  is  used  as  a  pneumatic  trough,  it  is 
only  necessary  to  remove  the  mouth-pipe  and  cover;  which 
latter,  when  taken  off,  becomes  ^  usefpl  tray  for  trans- 
ferring the  receivers  from  the  pneumatic  trough,  the  ledge 
of  the  cover  being  sufficiently  deep  to  contain  water  for 
that  purpose. 

The  water  from  the  bottom  vessel  may  be  occasionally 
forced  up  by  the  mouth,  in  case  of  a  deficiency  when 
many  receivers  are  in  use,  and  is  kept  up  to  the  height  re- 
quired, by  means  of  a  sUding-pipe  within  the  large  tnheff; 
and  if  the  contrary  effect  is  n^ecessary,  by  depressing  the 
sUding-pipe,  any  quantity  of  the  water  may  be  let  off  at 
once  into  the  lower  vessel.  By  this  means  a  constant  ac- 
cession or  diminution  of  the  water  is  in  the  operator's 
power,  without  delay,  or  the  assistance  of  a  second 
person. 

I  am,  Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretary,  S^c.  8^c.  John  Cuthbert. 

Philosophical  ImtrwnenUmaher. 


References  to  the  Engravings,  Plates  XIV  and  XV. 

Plate  XIV  (fig.  1)  i^  a  view  of  the  §ipparatus/  as  a  blow^*' 
pipe  with  the  air  ve9sel  b  thrown  open  to  show  the  t|ibe$ 
within.  Thrpugb  the  tube  d  d  which  descends  ^ithin  |i 
quarter  of  an  inqh .  of  the  bottom  of  the  air-vessel,  the 
air  is  conveyed  from  the  mouth.  The  tube  e  €  is  to  carry 
the  air  from  the  vessel  b  through  the  jet  to  the  lamp^ 
this  tube  contains  smother  tube,  which  sUdes  air-tight  into 
it,  and  is  ^own  by  fig.  6 ;  to  the  extremity  of  thisf, 
a  transverse  tube  (fig.  7)  is  connected.    To  the  mo/able 
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one  is  attached  the  jet  k,  which,  by  turning  in  an  <^po6ite 
direction  to  that  required  when  it  is  in  use,  is  capable  of 
shutting  off  the  air,  as  it  becomes  a  stop-cock,  by  meiuis  of 
the  hole  A  in  the  tube. 

The  large  tube  /  is  to  let  the  water  down  from  the 
broad  part  of  the  pneumatic  trough,  to  force  the  w  from 
the  air-vessel,  through  the  centre  tube  e  e. 

The  upper  part  of  the  tube  dd,iB  capable  of  being  te- 
moved  to  admit  the  pipe  of  the  bladder  (pL  XV,  fig.  6), 
which  fits  air-tight  into  it,  by  which  meaQs  oxygen  gas 
may  be  forced  into  the  air-vessel  (the  common  air  being 
first  displaced)  which  will  render  the  flame  particularly 
effective  where  great  heat  may  be  necessary. 

The  lamp  ^nd  tray  /  are  placed  on  the  cover  of  the 
blow-pipe,  do  as  to  allow  the  wipk  to  stand  immediately 
before  the  jet.  The  jetiube  e  can  be  raised  or  lowered 
for  the  purpose  of  depressing  or  elevating  the  flame,  a( 
O^asion  may  require ;  «i  is  a  shade  to  prevent  die  breath 
from  agitating  the.  flame  which  is  attached  to  the  tabtdd 
and  may  be  removed  back  at  pleasure* 

Fig.  3  is  a  section  of  the  instrument  in  use,  showing  the 
water  descending  from  the  upper  part  through  the  large 
tube  into  the  lower  vesi^el  b,  and  forcing  the  air  above  its 
surface,  through  the'center  tube  tp  the  lamp. 

Fig.  2  is  the  apparatus  employed  as  a  pneumatic  troiigb 
for  collecting  gas,  by  means  of  the  short  sliding  tube, 
shown  in  fig*  7,  which  fits  into  the  large  tube  /  (fig.  2), 
and  is  furnished  with  the  cap  »  (fig.  7)  to  prevent  the 
wat^r  being  thrown  over  the  upper  edge  of  the  trough  when 
forced  up  from  the  air«vess(el,  by  blowing  through  the 
tube  d  (fig.  1). 

Fig.  8  is  a  ground  plan  of  the  cap  n  of  fig.  7. 
One.  of  the  advantages  of  thip  construction  is,  that  in 
filling  a  lairge  receiver  with  water  from  the  trough,  the 
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deficieQcy  of  the  fluid  can  be  supplied  by  raising  it  from 
the  lower  vessel  by  the  breath,  and  it  is  retained  in  the 
'  upper  compartment  of  the  trough  by  the  sliding  tube  n 
(fig.  7)  being  drawn  up  above  the  surface  of  the  fluid. 

When  the  water  in  the  receiver  is  displaced  by  the  gas, 
the  redundancy  is  let  off  into  the  lower  vessel  by  the 
same  tube* 

By  this  coAitrivance,  the  necessity  of  pouring  in  or 
/emptying  out  water  through  the  help  of  another  vessel  is 
obviated,  and  the  operator  relieved  from  that  inconve* 
nience. 

The  broad  surface  of  the  upper  part  of  thepneumatie 
trough  is  particularly  adapted  to  keep  the  pressure  of 
water  equal  on  the  air,  which  produces  a  uniform  flame, 
the.  altitude  of  the  water  being  little  affected,  as  well  as 
presenting  the  most  convenient  form  for  pneumatic  pur«- 
po8ea« 

Fig.  4  is  the  cover  of  the  apparatus  inverted,  which  be- 
comes a  tray  to  which  the  receivers  maybe  transferred 
when  filled  with  gas. 

The.two  tubes  0  and  p  are  to  prevent  the  water  which 
is  in  the  tray  (to  keep  .the  receivers  air-tight)  from  pas^g 
through  the  holes* 

Fig.  9  is  a  ground  plan  of  the  lamp  on  a  movable 
shel£ 

Fig.  10  is  a  Bide  view  of  the  movable  Bhelfand  lamp. 

Plate  XV,  fig.  1,  is  a  perspective  front  view  of  the  ap- 
paratus, to  show  the.movable  shelf,  and  the  maimer  of 
.attaching  it  to  the  tubes  e  and/by  Ae  bayonet  catch,  as 
it  may  be  necessary  to  employ  the  lamp  when  the.  cover  is 
in  use  as  a  tray. 

Fig.  2  is  a  perspective  side  view,  of  the  same. 

Fig.  6  is  the  bladder  of  gas,  with  a  stop-cock  and  con- 
Qecting  pipe. 
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Vig.  5  is  a  gas-holder  that  fits  into  the  well  of  the  ppen- 
malic  trough,  with  an  attached  stop-cock  t* 

Fig.  3  is  the  same  vessel  inverted,  the  stop-cock  being 
removed,  and  the  aperture  made  water-tight  by  the 
dcrew  i  (fig.  4) ;  by  the  addition  of  a  movable  shelf,  it 
becomes  a  small  pneumatic  trough. 

.Fig.  4  is  a  section  of  the  above,  showing  the  trough 
famished  with  its  shelf  and  a  hemispherical  chamber  r, 
connected  to  its  under  side,  to  insure  the  gas  from  the 
retort  to  pass  only  through  the  hole  in  the  shelf,  as  also 
effectually  to  prevent  the  retort  from  slipping  out  of  its 
position. 
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N-  XL 
LIFE  RATT. 

The  GOLty  Medal  of  the  Society  was  this 
Session  voted  to  Mr.  Thomas  Cook,  Lieiit. 
R.  N.for  ahir^  ^A¥t.— The  following  com- 
munication  has  been  received  from  him  on  ike 
subject,  and  a  Model  of  the  Raft  is  placed  in  the 
Society's  Repository. 

32,  Church  Path,  Portsca, 
SIR;  March  S9, 1819. 

With  the  utmost  deference  I  beg  to  submit  for  the 
information  and  consideration  of  the  Society  of  Arts,  &c. 
a  plan  of  my  invention  for  the  construction  of  a  Ufe-raft 
in  case  of  shipwreck,  which  I  am  desirous  to  offer  to  the 
maritime  world  imder  the  patronage  and  through  the  in- 
strumentality of  the  Society,  should  it  meet  their  appro- 
bation. This  simple  plan,  the  accompanying  model  on  a 
scale  of  two  inches  to  a  foot,  representing  the  raft  ready 
for  launching  overboard,  will  clearly  explain.  Two  sides 
of  the  canvas  (containing  holes  for  the  men  to  sit  in,  with 
strengthening  bands  for  them  to  sit  on)  are  nailed,  the 
other  two  sides  laced  to  a  square  frame,  which  takes 
apart  at  two  comers,  that  it  may  be  rpUed  up  with  the 
canvas  in  a  very  small  compass.  The  casks  (those  used 
for  holding  the  ship's  water)  are  secured  by  slings  and  a 
frapping  line.  This  raft  has  the  advantage  of  being  fitted 
in  a  few  minutes,  at  a~time  when  a  few  minutes  might 
decide  the  fate  of  the  crew,  who  are  not  required  to  lash 
themselves,  but  merely  to  sit  astride  on  the  bands,  being 
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well  buoyed  up,  and  to  remain  quiet  till  driven  on  shore  by 
the  wind  and  waves  ;  neither  can  they  be  washed  off,  if 
ever  so  benumbed  with  cold. 

As  few  merchant  vessels  will  require  one  so  large  as  to 
carry  25  men,  coasters  and  small  vessels  can  make  them 
according  to  their  respective  co^]lpIements.  One  of  7 
feet  square  will  carry  13  men.  One  of  4  feet  6  inches 
square^  will  carry  $  men,  with  casks  in  proportion. 

I  am,  Sir, 
A.  AikiUf.  Esq.  SCc.  &c.  &c. 

Secretofy,  S^e.  S^c.  Thomas  Cook. 

Ideut.  jR.  N. 

References  to  the  Bngrofvingf  Plate  XVI.  • 

Fig.  I,  a  b  the  two  sides  to  which  the  canvas  is 
nailed,  -c  d  the  other  two  sides  of  the  frame  to  which  the 
canvas  is  laced.  The  sides  a  and  c  are  secured  together 
hy  a  rivetted  bolt  at  e,  and  the  sides  b  and  d  atyi  The 
other  two  comers  take  apart  (the  bolts  being  only  secured 
by  a  pin  which  hangs  by  a  chain)  in  order  to  fold  up,  in 
which  case  the  side  c  turns  on  the  center  e,  and  lies  on 
the  side  a ;  and  is  there  secured  by  the  bolt  g,  as  fig.  2  ; 
and  the  sides  d  and  b  are  secured  together  as  at  h  (fig,  2); 
it  is  then  rolled  up  and  tied  together  by  the  lacings.  The 
bands  across  the  holes  on  which  the  men  sit  go  quite 
across  the  canvass,  as  shown  at  i  i  i  (fig.  2),  and  on  each 
side  of  the  holes  are  rope  handles  for  the  men  to  hold  by 
kkkk;  the  four  casks  are  secured  to  the  frame  by  slings 
and  a  frapping  line,  as  shown  more  clearly  (fig.  3),  which 
is  a  side  view  of  the  raft  on  a  level  with  the  eye  of  the 
spectator. 
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N<»  XII. 
LIFE  RAFT. 


The  Gold  Medal  of  the  Society  was  this  Ses- 
sion voted  to  Mr.  W.  Rodger,  Lieut.  R.  JVl 
for  a  Life  Raft. — The  following  communica- 
turn  has  been  received  from  him  on  the  subject, 
and  a  Model  of  the  Raft  is  placed  in  the  Society's 
Repository. 

S8,  Suffolk  Street,  Charing  Cross, 
SIR;  May  4, 1819. 

Though  many  ingenious  plans  for  the  purpose  of 
saving  shipwrecked  seamen  have  at  different  times  been 
suggested,  it  is  still  to  be  lamented  that  they  have  not 
had  the  desired  effect,  as  plainly  appears  by  the  number 
of  lives  lost  annually.  And  it  is  the  more  to  be  regretted^ 
as  it  must  be  evident  to  every  person  who  has  had  an 
opportunity  of  examining  the  plans  alluded  to,  that  their 
failure  cannot  be  attributed  to  any  real  defect  in  their 
construction,  but  to  the  inattention  of  ship-owners,  in 
allowing  their  vessels  to  go  to  sea  unprovided  with  the 
materials  requisite  for  the  purpose ;  or  to  the  unwillingness 
of  seamen  to  take  them  on  board.  From  my  own  ex- 
perience I  can  affirm  that  it  is  with  great  reluctance 
seamen  admit  any  thing  on  board  a  ship  which  cannot  be 
appUed  to  some  useful  purpose  daily,  and  which  may  be 
termed  ship's  furniture.  This  I  am  convinced,  any  person 
acquainted  with  nautical  affairs  will  allow  to  be  the  case. 
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"^tAidi  b^ng  takea  f<^  granted,  leaves  Uttte  room  to  expect 
ma^  adyantage  ta  be  derived  from  any  jdan,  though 
«veFso  k)geiiiou»,  unless  every  sUp  is  already  provided' 
with  tke  meaois  oi  eonstructing  it.  Under  these  circum- 
^tanoes^  and  with  the  hope  of  alleviating  the  sufferings  of 
tiiose  who  may  hav^  the  misfortune  to  be  wrecked,  I  have 
Constructed  a  raft  capable  of  carrying  thirty  men ;  the. 
model  of  whfch(on  a  scale  of  an  inch  to  a  foot)  I  here- 
with traftiinflt,  and  which  I  beg  you  will  do  me  the  honout 
to  lisubmit  to  the  consideration  of  the  Sopiety  for  the  En- 
couragement of  Arts,  &€•  To  obviate  Ae  objection 
beferOf^neBtfoned,  I  have  constrtteteditof  mate^als  wbick 
every  vessel  is  obliged  to  take  ta  sea  for  other  purpoees^^ 
viz.  butts,  slings,  capstan  bars>  gratings  or  hatches,  and 
handsp&es,  lashed  together  with-  small  rope  or  gaskets.^ 
€asks  of  any  size  may  be  used ;-  and  small  spars,  such  as 
boat^  maste,  top-gaHant  studding-sail  booms,  top-mast 
studding-sail  Jrards,  and  many  moi'o  which  it  is  unneces- 
sary to  enumerate,  may  be  substituted  foi>  c£^Btan  bars* 
That  bemg  the  case,  every  vessel  has  the  means  of  con- 
«(tracting  a  sufl^ient  number  of  rafts  to  carry  the  whole 
of  her  erew,  in  the  event  of  being  wrecked ;  therefore,  all 
ftatis  neeessaiy  is,  to  explain- how  those  means  are  to  be 
^plied  SO'  as  to'be  at  once  simple  and  efficacious.  The 
raft  here  proposed  is  intended  to  be  constructed'  upon 
djbck  in  the  following  manner:  whilst  part  of  the  crew 
dre  getting  tide  casks  out  of  the  hold,  let  the  rest  get  the 
capststaL-  bars,  gratkigs,  hand^pikeis  and.  lashings  ready,. 
which  being  done,  lay  two  capstan  baflts  a  (r(ph^te  XYII),> 
]^araBd  to  each  other  about  six  feet  apart^  on  which  placo 
"Oiree  gratings  b'b,  and  lash  tjiem  together;  then  lay  two) 
more  capstan  bare^  c  c  atiliwart  the  ^nds  of  tiie  fomayer,. 
one  on  each  ttde  x>t  the  gratings  and  secure  them  with 
good  ladrings^  in^icH  will.form  a  square  platform  for  the> 
men  to  stand  on.    In  the  next  place  let  ^  butt  d  be  se-^ 

VOL.   XXXVII.  I 


Digitized  by 


Googk 


^  I 


114  MECHANICS. 

eured  to  each  tide  of  the  sqjaare  by  means  of  the^lifiga  €'f  # 
At  the  same  time,  part  of  the  crew  may  be  employed  in 
forming  a  square  (on  the  other  side  of  the  deck),  withfosr 
more  capstan  bars////,  which  is  to  be  placed  on  the 
top  of  the  casks,  and  frapped  down  to  the  lower  square ; 
this  will  keep  the  casks  outside  of  the  platform,  and  leave 
plenty  of  room  for  the  men  to  sit  or  stand,  without  danger 
of  being  bruised.  For  further  security,,  a  handspike 
g  g  g  g  may  be  lashed  to  each  comer  of  the  raft,  and  a 
lifeline  hhhh  passed  round  it,  and  made  fast  to  the 
upper  end  of  the  handspikes,  which  will  be-  about  four 
feet  above  the  platform;,  and  for  further  security  may 
pass  obliquely  to  the  comers  of  the  four  upper  capstan 
bars.  life-lineu  may  also  be  led  athwart  the  platform,, 
for  the  men  to  hold  by.  The  raft  being  constmcted,  it 
is  hoisted  out  by  means  of  two  whips,  one  on  the  main 
stay,  hooked  to  two  pair  of  slings  t  i  i  i,  fastened  to  the 
eomer  of  the  raft ;  or  (if  the  masts  have  been  carried 
away)  launched  overboard  by  hand.- 

The  buoyancy  of  four  butts,  each  capable  of  containing^ 
108^  gallons  (ale  and  beer  measure>is  equal  to  the  weight 
of  thirty  men  nearly,  supposing  each  man  to  weigh  150  lbs. ; 
but,  as  the  casks,,  if  not  totally  immersed,  will  tend  to 
break  the  sea,  I  would  riot  recommend  it  for  more  than 
twenty  men ;  the  casks  will  ithen  be  at  least  a  foot  above 
water;  and  if  the  men  sit  on  the  gratings,  and  thereby  dis 
place  a  greater  quantity  of  water,  the  raft  will  float  much 
lighter  and  safer.  It  may  also  be  used  for  landing  troops 
on  a  beach,  when  there  is  too  much  surf  to  perform  that  ser- 
vice in  boats,  or  to  embark  them  in  the  event  of  an  enenay 
of  superior  force  coming  up  in  the  rear.  Having  tried  it 
nearly  two  yeats  ago,  alongside  of  H.  M.  S.  Northumber- 
land at  SKeemess,  I  herewith  transmit  captain  Walker's 
certificate,  which  I  beg  you  will  lay  before  the  Society* 
i  have  now  oi^y  to  state,  that  should  i^t  meet  with  tji^ 
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approbation  of  the  Society,  I  shall  feel  much  pleasure  in 
attending  the  Committee,  and  giring  any  further  explana- 
tion they  may  require. 

I  am,  Sir, 
A.  Aikiuy  Esq.  Sic.  &c.  &c. 

Secretary y  Sf€.  4rc.  Wm.  Rodger. 


CERTIFICATE. 

I  DO  hereby  certify  that  a  raft  invented  by  Lieut.  Wm. 
Rodger,  R.  N.,  and  constructed  of  such  materials  as  every 
ship  carries  to  sea,  viz.  4  butts,  4  pr.  of  slings,  8  capstan 
bars,  or  small  spars,  3  gratings,  and  4  handspikes,  secured 
by  lashings  of  small  rope  or  gaskets,  was  tried  alongside 
his  Majesty's  ship  Northumberland,  under  my  command, 
with  twenty  men  on  it,  which  number  it  appears  calculated 
to  float  with  ;  and  it  is^  my  opinion  that  it.  would  be  useful 
in  landing  troops  on  a  beach,  when  there  is  too  much 
surf  for  boats  to  perform  that  service  ;  and  that  it  migl\t 
also  be  used  in  landing  from  a  wreck. 

Given  under  my  hand  on  board  H.  M.  S.  Northumber- 
land, June  1, 1817, 

James  Walker,  Captain. 
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COUNTING  MACHINE, 

The  Gold  Isis  Medal  of  the  Society  was  this 
Session  voted  to  Bryan  Donkin,  Esq.  of  Ber- 
mondsejfy  for  a  Counting  Machine;. — The 
following  communication  has  been  received  from 
him  on  the  subject,  and  one  of  the  Machines  is 
placed  in  the  Society  s  Repository. 

Bermondsey, 
SIR;  May  5, 1819. 

I  BEQUS6T  that  you  will  lay  before  the  Society  for 
theEncoumgement  of  Artd,  Manufactures,  and  Commerce, 
ihe  accompanying  Counting  Machine  of  my  invention. 
I  shall  be  happy  to  attoid  the  Committee  with  a  full  des--- 
oription  and  explanation  of  the  same  whenever  they  may 
please  to  appoint. 

lam.  Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretary,  Sfc.  Sfc.  Bryan  Donkin* 

This  machine  is  applicable  wherever  it  may  be  desirable 
to  keep  an  account  of  the  number  of  revolutions  or  strokes 
which  may  be  made  by  the  wheels  or  levers  of  any  othier 
machine  in.a  given  time  or  space ;  as  for  instance,  the  num- 
ber of  revolutions  made  by  a  mill  wheel,  or  of  the  strokes 
jof  a  steam-engine  beam  ^in  a  given  time,  or  the  number 
of  revolutions  made  by  the  wheel  of  a  carriage  or  peram- 
bulator on  passing  over  a  certain  space.     In  the  first 
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ci^se,  we  know,  that  if  the  machine  to  which  tii^  counter 
b$a  been  applied,  has,  during  any  given  period,  performed 
«  certain  number  of  movements,  a  corresponding  quantity 
of  work  either  has  been,  or  ought  to  have  been  done.  And 
in  the  latter  case,  by  inspecting  the  counting  machine,  we 
learn  that  a  wheel  (wb^her  of  a  carriage  or  perambulator) 
of  a  known  diameter,  has  made  so  many  revolutions  during 
ite  passage  from  one  place  to  another,  and  from  thence 
we  easily  determine  the  distance  between  the  two  places. 
Hiis  machine,  as  well  as  all  others  used  for  a  similar 
)>urpose,  depends  upon  the  well-known  principle  of  relar 
tive  motion,  which  maybe  famiharly  exemplified  by  the 
three  hands  or  indices  of  a  clock  or  watch,  in  which  one 
18  a  coimter  of  seconds  during  a  minute,  another  of  minutes 
during  an  hour,  and  the  third  of  hours  throughout  the 
jday*     Various  mechanical  expedients  of  more  or  less 
complication,  have  been  resorted  to  for  producing  the 
like  effect,  and  it  is  the  novelty  and  simpUcity  of  the  me- 
chanical expedient  alone  in  which  it  differs  from  other 
machines. 

The  nature  of  the  expedient,  and  the  description  of  the 
msa^hine  will  perhaps  be  more  easily  understood  by  first 
stating,  withottt  reference  to  the  drawings,  that  in  this 
machine  ratchet  wheels  are  employed,  and  that  these 
wheels  are  moved  one  tooth  at  a  time,  by^means  of  click$ 
appended  to  a  lever.  The  number  of  teeth  in  each  of  the 
jratchet  wheels,  and  also  the  number  of 'ratchet  wheels  are 
(determined  by  the  extent  of  the  number  of  revolutions  or 
strokes  intended  to  be  counted.  For  example,  if  we  wislji 
the  machine  to  count  to  100,  we  might  easily  make  on<| 
wheel  with  100  teeth  answer  the  purpose.  But  if  thif 
counting  is  to  be  continued  to  10,000,  or  1,000,000,  it  be* 
comes  dmost  impracticable  to  make  a  wheel  with  such 
a  number  of  teeth,  of  any  moderate  diameter.  Let  uf 
JSuppMe  two  wheds  of  100  teeth  in  each  to  be  employed; 
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it  is  evident  that  by  moving  one  of  the  wheels  one  tootk 
at  a  time/  by  every  motion  of  ihe  lever,  it  will  comit  a 
hundred  during  one  revolution.  And  if,  on  com{deting 
every  revolution  of  the  first  wh^ely  the  second  wheel  is 
made  to  move  one  toothy  it  is  also  evident  that  the 
second  wheel  will  count  the  revdutions  of  the  first,  or 
•so  many  hundreds.  So  that  liie  two  wheels  would 
together  count  to  one  hundred  times  100,  or  10,000.  In 
like  manner,  if  three  wheels  be  employed,  the  third  wheel 
would  become  the  counter  of  the  revolutions  of  the  se- 
cond, and  the  enimieration  would  be  carried  on  to 
1,000,000,  and  so  on  by  a  greater  number  of  wheels  to 
any  assignable  extent. 

The   plates    XVIII  and    XIX    contain    representa^ 
tions  of  l^is    machine   made    in  two    difierent   ways. 
The  machine  exhibited    in  plate  XVIII  is  made  with 
three  wheels,  such  as  are  generally  termed  contrate,  where 
the  teeth  of  each  are  formed  on  one  side.     The  machine 
represented  in  plate  XIX,  is  made  with  the  same  number  of 
wheels,  having  their  teeth  formed  upon  the  edge  of  each. 
In  plate  XIX,  fig.  6,  is  a  segment  of  one  of  the  wheels, 
where  the  shape  and  position  of  its  teeth  are  shown,  and 
also  the  lever  smd  click  for  moving  the  wheel :    /  is  the 
lever;  c  the  pin  upon  which  it  moves;  dis  a  click,  hung 
by  the  pin  e  to  the  end  of  the  lever ;  ^  is  a  small  spring 
applied  so  as  to  keep  the  click  upon  the  wheel,  and  cause 
it  to  fall  into  the  teeth  successively,  as  the  lever  is  drawn 
forward  and  backward.     In  this  fig.  only  one  click  can 
be  seen,  but  the  end  of  the  lever  is  made  wide  enough  to 
receive  three  clicks  (that  is,  one  for  each  wheel)  as  shown 
figs.  7  and  3.     Fig.  8  is  an  edge  view  of  a,  one  of  the 
ratchet  wheels ;  b  the  arbor  upon  which  it  is  fastened  ; 
and  c  is  an  index  or  hand  fixed  upon  the  end  of  the 
arbor.     Fig.  9,  is  an  edge  view  of  a  circular  piece  of  brassr, 
whose  diameter  is  rather  larger  than  that  of  the  ratchet 
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vrheel/and  when  in  its  proper  place,  is  fixed  upon  the  sidt 
of  the  wheel  a,  and  exactly  concentric  :therewith.  Fig. 
lOfdiB  another  ratchet  wheel ;  «  is  a  socket  upon  which 
the  wheel  is  fixed,  having  a  hole  through  it  of -a  proper 
size  to  receive  the  ad^or  b  of  the  wheel  n  in  fig.  8^. 
y  is  an  index  fi:xed  upon  the  end  of  the  socket  e.  Fig. 
11  is  another  circular  piece  of  brass  similar  to  fig.  9,  and 
it  is  also  in  a  similar  manner  fixed  to  the  side  of  the 
wheel  d.  Fig.  12,  g  is  .ano&er  ratchet  wheel,  with  a 
socket  and  index.  The  hole  through  the«ocketof  this 
wheel  is  hffge  enough  to  receive  the  socket  of  the  wheel 
d  in  fig.  40.  Fig.  5  js  a  section  of  the  wheels  Sec,  the 
axis  of  the  wheels  being  in  the  plane  of  the  section-: 
ad  gd^xe  the  wheels,  and  9  and  11  are  the  two  circular 
pieces  of  brass.  The  piece  9  is  fixed  by  screws  to  the 
wheel  a,  and  the  piece  11  is  made  fast  in  a  similar  man- 
ner to  the  wheel  d.  The  wheels  are  held  between  and 
made  to  turn  in  two  plates  ef  and  h  i.  These  plates  are 
kept  at  a  proper  distance  from  each  oliher  by  three  pillars 
<as  shown  in  figs.  1  and  4;  one  of  which  pillars  is  also 
shown  in  fig.  3,  at/?),  and  upon  which  they  are  fastened 
by  screws.  A  hole  is  made  in  the  center  of  the  plate  h  i 
to  receive  the  lower  end  of  the  arbor  6,  in  fig.  8 ;  and 
there  is  also  a  hole  in  the  center  of  the  plate  f/ through 
which  the  socket  of  the  wheel  g  passes,  and  in  which  it  turns. 
The  three  hands,  or  indices,  are  shown  above  thefflatef/*.  The 
lowest  or  shortest  of  which  is  connected  to,  and  turns  with 
the  wheel  g.  The  middle  hand  with  the  wheel  d  and  the 
upper  one  being  fixed  upon  the  arbor  ^,  it  turns  with  the 
wheel  a.  Fig.  2  is  a  plan -of  the  upper -side  or  face  of  the 
plate  e  fy  upon  which  are  drawn  three  concentric  circles, 
with  100  divisions  cot  upon  each,  corresponding  with  the 
number  of  teeth  in  each  of  the  ratchet  wheels :  g,  dy  and  c, 
are  the  three  hands  which  apply  themselves  to  the  divisions 
of  the  inner,  middle,  and  outermost  cirdes  respectively. 
Fjg.  1,  is  a  plan  of  the  machine  as  it  would  appear  when 
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ibe  indices  and  the  plate  >e/  in  fig,  $,  sgriB  xemoTed.:  1^% 
and  3,  are  the  three  pillars ;  a  one  of  the  ratchet  wheals ; 
i  the  lever ;  c  the  pin  vppn  which  the  lever  turi^s  j  r  the 
cUck ;  8  the  spring :  t  is  a  spring,  the  end  of  which  besum 
against  the  lend  of  the  ley^r  /  in  such  a  manner  as  that 
whenever  the  lever  is  impelled  by  the  hand  ox  otherwise, 
so  much  forward  as  to  ^cause  the  ratchet  wheel,  by  means 
of  the  click,  to  move  one  tooth  forward,  it  may^  by  the 
action  of  the  «.fpresaid  spring  t,  be  restored  to  its  former 
position;  for,  by  being  30  restored,  ike  cUck  will  be 
drawn  back  over  the  next  tooth  in  the  wheel,  and  be 
thereby  enabled,  to  push  the  wheel  forivard  by  another 
inovement  of  the  lever :  »  id  a  check  flpiring,  of  which 
there  are  three,  namely,  one  to  eaeh  whedi ;  &ey  are  fasr 
4;ened  to  one  of  the  piUs^s,  las  at  I,  and  their  other  end# 
faU  into  the  teeth  of  Ihe  wheeb  in  such  a  ipanner  as  to 
prevent  them  from  being  turned  the  wrong  way  l^ 
the  plick,  as  it  retu^is  over  the  top  of  each  tooth.  In  %. 
4,  one  of  the  circular  pieces  of  brass  is  shown  at  11,  11. 
It  has  before  been  said  that  there  are  two  such  pieces; 
their  situations  have  been  pointed  out,  also  how  they  are 
affixed  to  the  ratchet  wheels  (one  upon  a,  the  other  upoii 
d),  and  that  they  are  a  little  larger  in  diameter  than  the 
wheels  to  which  they  are  so  affixed.  It  is  also  necessary 
to  state,  that  after  the  pieces  are  affixed  to  the  ratchet 
w^heels,  a  notch  is  cut  upon  the  edge  of  eadi  piece,  so  as 
(exactly  to  cprre^pond  in  shape  and  plaoe  with  ene  of 
the  spaces  or  notches  between  two  co|iJiguou&  teeth  im 
the  ratchet  wheel,  as  is  shown  at  n  in  fig.  6,  whe^re  a 
•segment  of  the  wheel  and  piece  is  seen.  It  has  also  beea 
^aid  that  three  clicks  are  upended  to  &e  lever  if.  These 
clicks  are  shown  in  fig.  7,  at  1,  2,  3.  This  figure  is  aa 
.edge  view  of  a  porti^  of  the  three  tatcfaet  wheels 
ad  gy  and  of  the  two  pieces  9  and  U.  The  click  I 
is  made  to  faU  into  the  teeth  of  the  wheel  a.  The  ^d  ^ 
the  cU^k  3  is  extended  or  widened,  so  as  to  apply  itself 
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(>^r  both  tho  ratchet  wheel  4i  aud  the  drcular  piece  9; 
<9jid  the  end  of  the  dick  3^  being  made  etiU  wider,  applien 
itself  over  the  ratchet  wheel  g,  the  circular  piece  11,  and 
^o  oyer  the  end  of  the  click  2.  It  must  here  be  ob- 
oerved^  that  that  part  of  the  extended  end  of  the  dick  3 
which  hes  oTer  or  upon  the  click  2,  must  be  bent  up,  bq 
as  to  allow  3  to  fall  low  enough  into  the  notch  in  the 
circular  piece  11  and  into  the  teeth  of  the  wheel  ^ 
It  will  be  understood  from  the  above  descriptipn,  that  as 
it  iB  intended  to  move  the  ratchet  wheels  but  one  tooth  at 
a  time  by  every  motion  or  stroke  of  the  lever,  the  angular 
motion  of  the  lever  must  be  limited  so  as  to  make  the 
clicks  carry  forward  the  wheels  only  one  tooth.  It  will 
also  from  thence  be  understood  that  as  the  click  1  rest^ 
only  on  the  teeth  of  the  wheel  a,  it  will  cause  the  whed 
to  be  moved  forward  one  tooth  at  every  alternation  or 
stroke  of  the  lever ;  and  the  wheel  a  will  carry  with  it  the 
piece  9  (the  piece  and  wheel  being  united  together)  and 
that  the  index  c  will  count  the  units  up  to  100.  Now,  as 
tiie  cUck  2  lies  over  Ihe  piece  9  as  well  as  over  the  ratchet 
wheel  d,  it  will  be  evident  that  as  there  is  only  one  notch 
in  the  circular  piece  9,  the  dick  2  can  only  fall  into  the 
said  notch  and  into  a  tooth  of  the  ratchet  whed  .d,  once 
for  every  revolution  of  the  wheel  a  and  piece  9 ;  conse* 
quently  idie  wheel  d  ca|k  only  be  moved  one  tooth  for 
.each  revolution  of  the  wheel  a.  Thus  the  index  d  in  fig. 
jZi^dU  count  the  revolutions  of  the  whed  a  up  to  100. 
Jn  Uke  manner  the  click  3  can  only  fall  ipto  the  teeth  of 
the  wheel  g  once  for  every  revolution  of  the  whed  d  and 
piece  11 ;  consequently,  the  index  g  in  fig.  2  will  count 
the  revolutions  of  the  wheel  d,  up  to  100.  It  has  been 
«lated  in  the  above  description,  that  the  extended  end  of 
the  pUck  3  should  be  raad^  to  lie  upon  that  of  the  dick 
%  The  reason  for  this  is  not  very  obvious;  but  the 
^e^episity  of  its  doing  so  arises  from  ^e  foUowing  4»rcum^ 
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BtanceSy  which  occur  at  a  certain  period  of  the  counting, 
by  the  then  relative  situation  of  the  cUck  3,  and  tiie 
notch  in  the  circular  piece  11.  It  is  evident  that  the 
wheel  a  moves  one  tooth  forward  for  every  motion  of 
the  lever ;  and  cdso,  as  the  notch  in  the  circular  piece  9 
is  exactly  opposite  the  space  between  the  99th  and  100th 
teeth  of  the  wheel  a,  that  whenever  the  wheel  a  has  been 
driven  forward  99  teeth,  the  notch  in  liie  piece  9  will 
iiave  been  brought  to  the  situation  where  the  click  2  will 
fidl  into  it;  as  also  between  two  of  the  teeth  of  the  wheel  d; 
80  that  by  the  next  motion  of  the  lever,  both  the  wheels  a 
and  d  would  be  moved  forward  one  tooth ;  that  is,  a  would 
have  completed  one  revolution,  and  rf,  by 'being  moved 
one  tooth,  registers  the  revolution  of  a,  or  100.  By  the 
next  motion  of  the  lever  the  wheel  a,  piece  9,  and  conse- 
quently the  notch  in  9,  are  carried  forward  one  tooth,  and 
on  the  lever  falling  back,  the  dick  ^  is  drawn  out  of  the 
notch,  and  rests  upon  the  edge  of  the  circular  piece  9,  by 
which  it  is  held  above  the  teeth  of  the  wheel  d,  and  there- 
fore cannot  again  move  that  wheel  until  the  notch  in  9 
is  brought  round  a  second  time.  But  the  circumstances 
are  not  the  same  with  regard  to  the  wheel  d  and  the 
dick  3 ;  for  the  wheel  d  stands  still,  whilst  the  wheel  a 
makes  iVv  of  its  revolution,  and  moves  with  it  only 
through  the  remaining  -rJvth.  Now,  suppose  the  wheel  a 
to  have  made  99  revolutions,  the  wheel  d  would  have 
been  carried  forward  99  teeth ;  but  the  notch  in  the  cir- 
cular piece  11  woidd  then  be  in  the  situation  to 
allow  the  click  3  to  fall  into  it  at  the  next  movement 
of  the  leve^r,  and  the  wheel  g  would  be  thereby  moved 
before  it  ought ;  and  instead  of  the  machine  indicating  the 
number  9901,  as  it  ought  to  do,  it  would  falsely  report  the 
number  10,001.  Therefore  to  prevent  the  click  3  from 
falling  into  the  wheel  g  before  the  wheel  a  has  completed 
another  revolution,  the  end  of  the  cliisk  3  is  made  to  rest 
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ttpc^  Airt;  loS^e  click  2,  and  thereby  it  can  only  fiifl  into 
tbe  wheel  g,  when  the  cUck  2  falls  into  the  whed  d- 

In  order  to  fix  the  indices  or  hands  to  the  zero  points  of 
the  circles  on  the  face  of  the  machine,  the  wheels  a  and  d 
must  be  turned  round  imtil  the  filicks  ajl  fall  into  the 
notches,  and  the  lever  is  puihed  forward.  The  lever  may 
then  be  allowed  to  fiiH  Imck ;  and  if  in  this  situation  the 
hands  g  d  c^  ha  fig.  2,  be  fixed  upon  their  arbor  and 
aockeis  respectively  and  made  to  point  to  zero  or  0,  the 
;(&achine  is  ready  for  counting.  The  units  up  to  100  are 
^ead  pffupon  the  divisions  of  the  inner  circle;  the  hun- 
dreds up  to  o;ti^  hundred  hundreds,  or  10,000,  upon 
those  of  tlie  middle  circle ;  and  the  tens  of  thousands 
up  to  1,000,000,  upon  the  divisions  of  the  outer  circle, 
according  as  the  situation  of  the  several  hands  may  in-^ 
dicate. 

The  principle  and  construction  of  the  machine  repre- 
sented on  plate  XIX,  having  been,  it  is  hoped,  clearly  des- 
cribed, it  only  remains  to  say,  that  plate  XVIII  contains 
drawings  of  a  machine  differing  only  in  modification  firom 
the  former  one.  The  drawings  themselves  being  suffi- 
ciently explanatory,  it  is  only  necessary  to  state  that  this 
modification  produces  a  more  compact  arrangement  of 
the  wheels,  &£.,  and  that  the  wheels  being  divided  upon 
their  faces,  the  numbers  can  be  read  off  in  one  line  by  the 
index  at  a  in  fig.  1. 

Fig.  1,  is  a  plan  of  the  machine. 

Fig.  2,  is  a  section  of  the  same. 

Figs.  3  and  4,  are  a  plan  and  edge  view  of  the  lever  and 
clicks,  and  fig.  5,  is  also  an  edge  view  of  the  cUcks. 
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N*  XIV. 

se;lf-adjusting  crane. 


The  Silver  Medal  of  the  Society  was  this  Session 
voted  to  Mr.  A.  Ainoer,.  of  Everett  Street,  for 
the  Model  of  a  Crane.— The  follomng  commu-^ 
nication  has  been  received  from  him  on  the  subject^ 
and  the  Model  i^ placed  in  the  Society's  Rq^sitory., 

,    ,  .  Everett-street,  Russel-squ^re, 

SIR;  March  24,  1819. 

Herewith  you  wM  a^ceive  the  model  of  a  crane,  on  the 
principle  of  self-adjustment^  which  I  will  thank  you  to  lay 
before  the  Society  for  thfe  Encouragement  of  Arta^  Manu^ 
factures,  and  Commerce. 

I  am,  Sir, 
A.  AiUtiy  E$q.  8cc.  &C.&C. 

Secretary,'s^€.  g^c.  A,  Aingee. 

References  to  the  Imgratdng  of  Mr,  Ainger^s  Crane, 
Plate  XX. 

•    Fig.  1  ie  a  side  view,  and  fig.  2  is  a  direct  view  of  the 
instrument. 

The  working  parts  of  the  crane  consist  of  the  rope 
barrel  a,  having  on  its  axis  the  wheel  6,  the  teeth  of  which 
take  into  those  of  the  pinion  c.  On  the  axis  of  this  pinion 
are  fixed  the  two  ratchet  wheels  rfrf,  situated  as  described 
in  fig.  2.    This  axis  extends  beyond  the  faces  of  the 
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michet  wheels,  to  receive  tlie  Idviers//,  whi4h  would  move 
freely  withMt  affecting  the  wheek  but  for  tiiie  cMcks  e  e 
m  their  upper  ends,  which  on  the  motion  o/  the  lever  in 
one  direction,  pass  freely  over  the' ratchet  teeth,  while  in 
the  other,  they  catch  in  them  and  carry  the  wheel  a  por- 
tion of  a.  revolution.  The  levers  are  worked  by  the 
vrinches  h  h,  and  the  motion  is  communicated  from  iikemby 
the  baiB  g  g  attached  to  weights  (one  of  which  is  seen 
and  marked  N""  1)  shding  on  the  levers.  From  the  situcb^ 
tion*  of  the  winches,  which  are  connected  together  by  a; 
spindle  common  to  both,  it  will  be  evident  t^a(  the  two 
levers  are  always  moving  in  contrary  direotk)ti6^^ereby 
preserving  a  nearly  continued  motion  in  ther.  wheels,  and 
consequently  in  any  weight  attached  to  the^'rc^  q^ 

These  comprise  the  whole  of  the  parti  necessary  to 
raise  the  load.  The  means  by  which  the  effort  applied  at 
the  winch  h  is  made  uniformly  equivalent  to  the  various' 
weights  with  which  the  machine  is  liaUq  1o  be  loaded/ 
depends  on  the  application  of  a  principle  vi^ieb  was  first 
directed  to  this  purpose  in  a  communication  published  in 
the  36A  volume  of  the  Society's  Trahsactions.  The' 
following  apparatus  is  necessary  to  its  adoption  in  this 
case* 

The  two  arms  ft  swing  on  the  axis  of  the  rope  barrel,  and^ 
arexonnected  together  by  a  bolt,  the  end  of  which  is  seen- 
immediately  above  the  roller  k ;  under  this  roHe^r,  the  rope* 
oaxrying  the  weight  to  be  raised,  passes,  fik  tendency 
of  the  rope  to  assume  a  straight  line  occsteions  a  eonse-' 
quent  tendency  to  elevate  the  roller,  and  with  it'ihe  arms^ 
f  t>  to  which  are  attached  a  weight  /  equal  to  the  smallest' 
load  to  which  the  crane  is  required  to  adaptJts  powers. 
The  situation  of  the  arms  i  i  in  the  elevation  ^g.  1),  is« 
supposed  to  be  the  lowest  they  can  take ;  and  a  load  equal^ 
to-  the  weight  /  is  imagined  to  be  on  tho  rope  q.  By', 
means  presently  to  be  described,  the  sliding  weights  awi' 
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both  retained  at  N*  1  on  the  levers  //.  If  a  load  double 
the  fonner,  or  twice  the  weight  /,  is  to  be  raised,  it  will 
have  the  effect  of  elevating  the  roller  one-half  of  the  dif- 
ference between  its  former  situation  and  that  which  it 
would  assume  if  the  rope  formed  a  straight  line  as  r  a. 
The  rope  will  therefore  take  the  situation  marked  by  the 
fraction  \j  while  the  weights  on  the  levers  will  remove  to 
twice  their  former  distances  from  the  centers  of  the  ratchet 
wheels  marked  2.  The  weights  descend  by  their  own 
gravity,  but  are  limited  in  that  descent  by  being  attached 
to  small  ropes  or  chains  v  t)y  one  of  which  is  seen  in  the 
elevation  fig.  1.  They  pass  over  pullies  w  w  and  from 
thence  through  vertical  holes  in  the  lower  halves  of  the 
axes  of  the  ratchet  wheels,  which  project  beyond  the 
upper  for  that  ptirpose ;  they  then  go  under  rollers  in  the 
weights,  return  through  the  vertical  holes  before  de- 
scribed, and  are  then  respectively  fastened.  The  other 
ends  of  the  ropes  are  wound  round  the  external  faces  of 
the  double  fusees  o  o,  in  such  a  manner  that  the  develope- 
ment  of  the  rope  commences  from  the  apex.  In  the  ends 
of  the  arms  ii  are  placed  pullies  tj  under  which  small 
ropes  or  chains,  similar  to  v  v,  pass,  having  the  one  end  of 
each  fixed  to  the  frame,  the  others  passing  in  the  direction 
$  n  over  the  internal  faces  of  the  fusees.  It  will  be  seen  by 
inspection  of  the  engraving,  that  while  the  rope  s  is  in  the  act. 
of  being  wound  on  to  the  largest  volute  of  the  fusee,  the 
rope  V  is  detaching  itself  from  the  smallest.  But  if  a 
weight  which  will  give,  the  arms  t  i  their  greatest  eleva- 
tion be  on  the  rope,  the  fusees,  after  having  performed  half 
the  revolutions  they  are  intended  to  make,  will  then  begin 
to  change  this  effect,  and  the. ropes  v  v  will  be  delivered 
fr^m  the  largest  volutes,  while  those  marked  s  will  be  re- 
ceived on  to  the  smallest.  A  load  four  times  the  weight  / 
will  cause  the  rope  to  be  in  the  situation  mariced  i.  One, 
double  the  last,  or  eight  times  the  weight  /,  will  place  the. 
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rope  at  i,  and  the  consequence  of  the  action  of  the 
fusses  will  be,  that  while  the  removal  of  the  roller  k  from 

1  to  f  caused  the  sliding  weights  to  move  only  from  1  to 

2  on  the  levers,  the  elevation  of  the  roller  from  ^  to  i  wiQ 
permit  the  descent  of  the  weights  through  the  space  be* 
tween  4  and  8 ;  thus  preserving  a  constant  equilibrium 
between  the  load  to  be  raised  and  the  power  of  the  ma* 
chine. 

The  roller  m  is  placed  widi  its  lower  surface  in  the 
same  horizontal  plane  as  the  top  of  the  rope  barrel,  in 
order  that  the  rope  may  form  similar  angles  with  the 
horizon  on  each  side  of  the  roller,  a  circumstance  neces- 
sary to  the  accurate  application  of  the  principle. 

The  weight  may  be  lowered  in  the  usual  way  by  a 
brake^wheel,  first  detachiug  the  clicks  e  €  from  the 
ratehet  teeth. 
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N**  XV. 
SWEEPING  CHIMNIES, 


7%€  Silver  Medal  of  the  Seckty  wets  this  Ses- 
sion  voted  to  Mr.  W.  Feetham,  of  Ludgate-hill, 
London,  for  his  Method  of  Sweeping  Chim- 
NiES, — The  following  communication  has  been 
received  on  the  subject y  and  a  set  of  the  Apparatus 
is  placed  in  the  Society's  Repository. 

9y  Ludgate-hilly 
SIR ;  Oct.  16, 1818. 

I  REQUEST  that  you  will  lay  before  the  Society  of 
Arts,  &c.  the  accompanying  models  and  apparatus  illus- 
trative of  my  mode  of  cleaning  the  flues  of  chimnies.  I 
have  for  some  time  made  use  of  it  in  my  own  house  to 
my  entire  satisfaction,  and  am  therefore  desirous  that  an 
opportunity  should  be  offered  to  the  public  of  comparing 
it  with  those  other  machines  which  are  intended  to  effect 
the  same  desirable  object,  namely,  to  supersede  the  ne- 
cessity of  employing  climbing  boys. 

I  shall  be  ready  to  attend  the  summons  of  the  Com- 
mittee to  explain  the  manner  of  using  the  apparatus,  and 
generally  to  furnish  all  Ae  information  on  the  subject 
which  may  be  in  my  possession.  It  woidd,  perhaps,  be 
an  additional  satisfaction  to  the  Committee  to  see  the  ap- 
paratus in  actual  use ;  if  so,  it  vdll  give  me  great  pleasure 
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to  receiTe  th^m  at  my  house  any  day  that  they  may  pleas« 
to  appoint. 

I  am,  Sir, 
A,  Aikin,  Esq. «  flee.  &c.  &c. 

Secretary,  S^c.  8^c.  W.  Feetham. 

In  order  to  sweep  a  chimney  from  the  bottom,  it  is  ne- 
cessary to  have  a  light^  strong,  flexible  rod,  with  a  brush 
at  the  end,  long  enough  to  reach  from  the  bottom  to  the 
top  of  the  flue,  flexible  enough  to  adapt  itself  to  the 
yaripus  curvatures  and  angles  of  the  flue,,  and  strong 
enough  to  allow  of  being,  pulled  up  and  down  with  consi- 
derable force,  in  order  to  overcome  the  resistance  of 
friction.  .  But  in  many  high  flues  with  sharp  angles,  this 
is  impossible  ;  another  method  has  therefore  been  had  re- 
course, to :  this  is,  to  tie  a  ball  to.  the  end  of  a  rope,  and 
let  it  down  from  the  top  of  a  chimney  to  a  person  at  the 
bottom.  .  A  brush  is  secured  to  the  middle  of  the  rope, 
and  thus,  by  the  persons  at  top  and  at  bottom  drawing 
the  brush  to  them  by.  pulUng  alternately  at  the  rope,  the 
chimney, is  effecjtually  swept.  By  this  method,  however, 
especially  where  the  chimnies  are  high,  as  in  London,  the 
person  at  the  top  of  the  flue  runs  considerable  risk  of 
falling,  particularly  in  windy  weather ;  and  the  slates  or 
tiles. are  liable  to.  be  broken  where  there  is  not  a  clear 
passage  from  the  trap-door  in  the  roof  to  the  stacks  of 
chimniies. 

Mr.  Feetham's  method  consists  in  dividing  the  length 
of  theflue,  by  inserting  a  door  in  the  attics  or  garret,  and 
then  by  means  of.  a  brush  on  a  rod  introduced  through 
this  door,  to  sweep  the  upper  part  of  the  flue,  and,  by 
means  of  a  brush  fixed  to  a  cord,  to  sweep  the  lower  part. 

If  the  flue  is  very  crooked,  or  is  horizontal  or  nearly  so 
in  any  part,  it  will  be  necessary  to  insert  another  door, 
through  which  a  brush  or  scraper  may  be  introduced ;  but 

VOL.    XXXVII.  K 
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Tor  tie  g^neralify  of  dwelling-honses  ane  door  to  taeb. 
flue  will  be  found  quite  sufficient. 

References  to  tkt  Engravings,  Plate  XXL.  - 

Tig.  1/2,  two  chimney  flues  shown  partly  in  section/' 

a  a  a  cast  iron  frame  let  into  the  flue,  and  properly 
secured ;  it  is  situated  either  above  the  roof,  or  in  the 
garret  or  attic  story,  as  is  most  convenient.  * 

b  a  shutter  of  sheet  iron,  fitting  accurately  into  the 
Irame  a,  and  furnished  with  an  aperture  and  slides, 
through  which  the  rope  of  the  descending  brush,  or  the 
flexible  rod  of  the  ascending  one  may  be  worked  without 
any  soot  escaping  into  the  room. 

c  a  cast  iron  door,  by  which  the  aperture  into  the  flue 
is  kept  closed. 

Fig.  3,  the  descending  brush  formed  of  iron  wire, 
having  four  round  brushes  of  whalebone  ee  e  e,  twisted 
in  with  the  wire,  /  an  iron  ball  rolling  on  a  swivel,  and 
suspended  to  the  brush  by  means  of  a  chain. 

d  a  pulley,  over  which  the  rope  g  (fig.  2),  for  workings 
the  brush  passes.  It  is  seen  in  its  place  (fig.  1)  on  the 
inside  of  the  flue,  and  is  attached  by  a  short  bar  to  the 
frame  a. 

Fig.  4,  the  ascending  brush  fixed  to  a  rod  of  cane, 
which  is  strengthened  without  impairing  its  flexibility  by 
an  iron. wire  twisted  spirally  round  it.  h  (fig.  1)  shows 
the  brush  in  the  flue  with  the  handle  passing  outwards 
through  the  aperture  of  the  shutter. 

i  (fig.  1)  a  scraper  of  iron  fixed  to  a  flexible  rod,  and 
worked  through  the  door  k,  to  remove  the  soot  from  the 
horizontal  part  of  a  flue,  which  cannot  be  swept  by  Hxe 
descending  brush. 

Fig.  6  shows  the  manner  of  joining  two  flexible  rods.  / 
a  ferrule  and  socket;  m  n  the  two  spiral  wires,  the  olie 
fitting  into  the  interstices  between  the  coils  of  the  other. 
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N«  XVI. 
PORTABLE  LITHOGRAPHIC  PRESS. 


Mr.  R.  AcKERMANN,  ofthc  Strand,  London,  having 
presented  to  the  Society  of  Arts,  S^c.  a  Portable 
Lithographic  Press,  the  Invention  of  M. 
Senefelder,  the  Thanks  of  the  Society  were 
voted  to  Mr.  Ackermann  ybr  his  Present,  and 
a  Description  of  the  Press  was  order^  to  h^ 
published  in  the  ensuing  Volume  of  Transactions. 

Strandy 
SIR;  May  5, 1819. 

I  BEG  the  fiivour  of  you  to. present,  with  my  most 
sincere  respects,  to  the  Society  of  Arts,  8cc.  a  Lithographic 
Press,  the  invention  of  Mr.  Alois  Senefelder,  whom  they 
have  distinguished  by  their  Gold  Medal ;  such  distinction 
miist  be  highly  flattering  to  him,  and  their  acceptance  of 
this  curious  and  most  useful  machine  will  be  equally  so  to 
me,  as  I  was,  in  some  measure,  the  instrument  by  which 
the  Society  were  induced  to  become  the  patrons  of  hisj 
Invention.  I  beg  leave  to  add,  that  in  the  use  and  appli- 
cation of  this  press,  I  shall  be  ready  to  give  every  instruc- 
tion and  assistance  that  may  be  required  of  me. 

I  am.  Sir, 
A.  Aikin,  Esq.  &c.  &c.  &c. 

Secretary,  8^c.  S^c.  R.  Ackermann. 

K  2 
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References  to  the  Engravings^  Plate  XXIL 
Pig.  1  shows  the  press  open ;  a  a  the  stone  on  which  the 
drawing  is  made,  secured  to  the  lid  by  the  dovetails  b  by 
between  which  it  slides ;  c  c  a  frame  on  which  the  leather 
is  stretched,  to  hold  the  paper  for  the  impression  (it  is 
shut  down  on  the  box  when  in  use,  but  is  now  open  to 
show  the  other  parts) ;  <2  li  a  narrow  ridge  which  travels 
from  one  end  of  the  box  to  the  other,  and  thereby  suc- 
cessively presses  every  part  of  the  leather  and  paper 
which  is  on  it  against  the  stone,  as  shown  in  section,  fig.  2 ; 
e  a  winch-handle  which  turns  the  axis  f  f-y  to  this  axis 
arc  fastened  three  straps;  the  other  end  of  the  two  outer 
ones  arc  fastened  to  the  ridge  d  d  (shown  in  the  bird's-eye 
view,  fig.  3) ;  when  the  axis  is  turned,  it  winds  up  the  two 
straps,  and  pulls  the  ridge  to  that  end  of  the  box^  and  at 
the  same  time  unwinds  and  gives  out  the  middle  strap, 
which  passes  under  a  wire  g  (fig.  2),  and  goes  along  the 
bottom,  and  round  another  wire  A,  and  is  fastened  to  the 
middle  of  the  carriage  1 1 ;  and  on  turning  the  axis  the  re- 
verse way,  it  winds  up  the  middle  strap,  and  draws  the 
carriage  and  ridge  back  again :  the  bottom  of  the  carriage 
is  cut  away  in  the  middle  to  clear  the  strap,  as  shown  sepa^ 
rate  fig.  4.  The  ridge  ddv&  rouaded  at  bottom,  to  let  it 
ride  equally  against  the  stone. 

Fig.  5  shows  the  stone  and  frame  of  leather  separate. 

Figs.  2  and  6  show  the  manner  the  stone  is.  secured 

down  by  the  lever  k ;   it  presses  on  the  ridge  /,  and  is 

buttoned  down  at  wi  ,•    o  (fig.  2)  is  a  hook  to  hft  up  the 

stone,  which  also  serves  as  a  foot  to  keep  it  level,  as  in 

fig.  1. 

Fig.  7  is  the  inking  roller ;  n  n  two  loose  neqks  of  tes^ 
ther,  to  prevent  frictign  in. the  hands. 
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N»  XVII. 
PUMP. 


The  Sum  of  Twenty  Guineas  was  this  Session 
voted  to  Mr.  Wm.  Aust,  of  Hoxton,  for  a 
Pump  on  a  new  canstrtcction,  invented  by  him. 
The  following  communications  have  been  received 
on  the  subject y  and  a  Model  of  the  Purmp  is  placed 
in  the  Society's  Repository. 

55,  Allerton-street^  HoxtoD^ 
SIR;  Jan.  5, 1819. 

I  BEG  leave  to  submit  to  the  Society  of  Arts,  &c.  the 
model  of  a  pump,  which  accompanies  this  commmiica- 
tion.  The  advantages  which  this  my  invention  possesses 
over  pumps  of  the  ordinary  construction  depend  on  the 
curvilinear  form  of  the  barrel,  which  allows,  and,  indeed, 
obliges  the  rod,  the  handle,  and  the  lever  on  which  it 
works,  to  be  all  in  one  piece.  Hence  results  not  only  a 
much  greater  simplicity  in  the  workmanship,  and  conse- 
quent cheapness,  but  a  greater  steadiness  and  precision  of 
action,  whereby  more  water  is  discharged,  and  the  leather-^ 
jng  of  the  valve  will  last  a  much  longer  time  without 
wanting  repair.  The  cost  of  a  pump  of  this  construction, 
3|  inches  in  the  bore,  will  not  exceed  3/.,  and  the  weight 
of  the  barrel,  which  is  of  brass,  is  not  more  than  3  lbs. 

The  accompanying  certificates  from  Messrs.  Sewel, 
Barwick^  and  Tyer,  will,  I  trust,  be  considered  as  satis- 
factory ;  and  I  am  further  authorized  to  say,  that  either  of 
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those  gentlemen  will,  with  great  pleasure,  exhibit  to  the 
Committee  the  pumps  which  I  have  fixed  up  for  them  at 
their  respective  premises. 

t  am,  Sir, 
A.  Aikin^  Esq.  Sec.  &c  &c. 

Secretary,  Sfc.  S^c»  W.  Aust. 


CERTIFICATES. 

No.  lip  Tjndall  Place,  IsliagtoD, 
SIR;  March  4, 1819. 

I  VERY  readily  comply  with  your  request  in  speaking 
of  the  merits  of  the  circular  barrel  pump  of  your  ifiven- 
tion,  set  up  in  my  garden  a  year  and  a  half  ago.  I  can 
truly  affirm,  that  it  works  easier,  and  with  a  greater  power 
than  the  common  Uft  pump;  may  easily  be  kept  in  repair, 
land  is  capable  of  being  applied  as  a  forcing  pump.  You 
are  at  liberty  to  refer  to  me» 

I  am.  Sir, 

Mr.  Aust.  See.  &c.  &c. 

Wm.  Jas.  Sewbl, 


N^.  09,  OkUstreet,  St  Luke's, 
SIR;  March  4, 1819. 

This  is  to  certiiy  that  I  have  had  a  circular  barrel 
pump  of  the  invention  of  Mr.  Aust  in  use  nearly  two 
years,  and  have  found  that  it  answers  every  pur^e  I  ex^^ 
pected  completely ;  it  works  easier,  aiid  its  power  is 
greater  than  the  common  pump,  and  from  its  simpheity 
'  of  principle  appears  easily  repaired,  but  that  I  have  had 
no  occasion  to  try« 

.  .  I  Jim,  Sir, 

Ar  4iAiVi,  JS*?-  &0.&ct&c. 

Secretaty,  S^c.  Sfc»  James  BAEWiCK^ 
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HomertODf  Hackney^ 
$IR;  March  5, 1819. 

I  HAVE  had  one  of  Mr.  Aust's  circular  barrel  pumps  in 
use  for  several  years,  and  am  rather  surprised  they  have 
not  been  m  general  use^  as  they  work  remarkably  plea- 
santly, and  are  not  likely  to  get  out  of  order.  Tjie  barrel 
is^  a  segment  of  a  circle,  and  the  piston  work^  from  i 
centre  describing  the  same  curve  as  the  barrert;>f  the 
pump,  so  that  the  pressure  of  the  leather  of  the  piston  is 
equal,  and  produces  a  better  vacuum  than  tUe  common 
pump  does,  and  it  discharges  more  water  in  proportion  to 
its  size. 

I  am,  Sir,  '  *    , 

A.  Aikin,  Esq.  Scc.  8cc.  Sec. 

Secretary,  l^c*  4rc-  G.  Tver, 

Master  of  the  WorkhoAse. 


Thci  Committee  proceeded  to  inspect  two  of  Mr.  Aust's 
pumps,  which  he  has  put  up  for  Mr«  Sewel  and  Mr. 
Barwick. 

At  ^r«  BarwicVs,  notwithstanding  the  awkwardness  of 
the  situation  in  which  it  was  necessary  to  place  the  pump, 
and  which  compelled  Mr.  Aust  to  make  the  handle  too 
short,  ap4tobend  the  supplying  pipe  to  a  rigHt  angle 
just  at  the  place  where  it  is  soldered  to  the  barrel;  the 
j^ump  performs  its  work  easily  and  effectually. 

At  Mr.  Sewel's  the  pump  is  put  up  in  his  garden,  its 
bore  is  2}  inches;  it  raises  nvater  from  a  tank  to  the 
height  of  15  feet,  and,  under  the  disadvantage  of  an 
^gldar  junction  of  £he  pipe  with  the  jpump,^  it  worts 
very  well.  It  has  h^en  18  months  in  use,  and  has  re- 
'^ijirea  no  repair^ 
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References  to  the  Engravings,  Plate  XXIII,  XXIV. 

Plate  XXIII,  fig.  1  a  view  of  the  pump. 

Fig.  2  a  section  of      do. 

Fig.  3  a  view  of  the  flat  plate  of  iron  to  which  the 
pump  is  fastened,  the  barrel  and  pipe  being  removed. 

Fig.  4  shows  the  pivot  on  which  the  lever  of  the  handle 
works,  and  its  connexion  with  the  flat  plate. 

a  a  the  barrel  forming  a  curve  of  a  quarter  of  a  circle ; 
fixed  at  its  upper  end  to  the  head/,  and  at  its  lower  to  the 
pipe  ft.     • 

b  b  the  pipe  that  conducts  the  water  into  the  barrel ;  it 
is  made  curvilinear,  in  order  that  as  little  obstacle  as 
possible  may  be  opposed  to  the  ascending  water. 
.  ccc  the  piston,  the  handle,  and  the  lever  on  which  it 
works,  all  in  one  piece ;  the  piston  part  is  curved  to  cor- 
respond with  the  curvature  of  the  barrel. 

d  the  pivot  on  which  the  lever  of  the  handle  works. 

€  a  flat  plate  to  which  the  whole  apparatus  is  fastened, 
and  which  may  itself  be  screwed  to  a  block  of  wood  fixed 
against  the  wall. 

Fig.  6  a  view  of  the  barrel. 

Fig.  6,  a  view  of  the  pipe  with  the  valve  attached  to  its 
upper  end. 

Fig.  7  the  box  of  the  piston. 

Figs.  8  and  9  a  back  and  front  view,  and  fig.  10  a  sec- 
tion, of  the  valve. 

Fig.  11  shows  how  the  barrel  of  the  pump  is  formed ;  a 
circular  semi'^ylindrical  piece  of  brass  is  first  cast,  and  is 
afterwards  divided  into  four  equal  pieces  at  the  parts 
gggg*  These  pieces  are  then  cemented  by  pairs,  forming 
tubes  or  barrels  a  quarter  of  a  circle  in  curvature,  so  that 
each  circular  piece  makes  two  barrels. 

Plate  XXIV   shows  the  method    of   rectifying  and 
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finiehing  the  circtdar  pieces  (pi.  XXIII,  fig.  11)  after  they 
have  been  cast. 

Figs.  1  and  2  a  lateral  and  vertical  view  of  the  ap- 
paratus. 

A  a  taming  lathe. 

a  a  the  maundrel  on  which  the  circular  piece  6  6  is 
fixed. 

B  the  tool. 

Figs.  3  and  4  a  lateral  and  vertical  view  of  the  tool  B« 

c  c  the  stem,  its  upper  part  being  cut  off  obUquely. 
*    d  a  circular  plate,  toollied  on  its  under  side,  and  mov- 
able Tound  the  central  pin/,  which  screws  into  the  plate  /, 
and  thus  keeps  the  whole  steady. 

;    6  the  point  by  which  the  tool  acts  on  the  barrel  b  i, 
fig.  4. 

g  a  screw  for  adjusting  the  point  e. 
'    h  an  endless  screw  fixed  on  the  axis  %  t,  and  governed 
by  the  handle  k.     This  screw  takes  into  the  teeth  of  the 
plate  dy  and  thus  brings  the  point  e  in  contact  vnth  any 
part  of  the  barrel. 
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N*  XVIIL 
THREE-WHEELED  CLOCK. 


The  Silver  Isis  Medal  wa^  this  S^sion  noted  to 
14t.  James  Fayeeh,  ^  PentomiU^^  for  (f» 
improved  ThreeWhbeled  Clock.— 7%cjft/r 
lowing  commmicatidn  has  been  received  from  him 
on  the  subject. 

^,  Wbi^  Jion  Street,  Peatonvilley 
SIR;  Jan.  20, 1819. 

I  BEG  leave^  through  your  medium,  to  present  to  the 
Society  of  Arts,  &c.  a  very  simple  sidereal  regulator^  with 
the  description  and  annexed  drawing. 

I  am.  Sir, 
A.  Aikin,  Esq.  &€.  &c.  8cc. 

Secretary,  S^c.  S^c.  James  Fayrer. 


Astronomers  of  the  present  day  complain  of  the 
'Superiority  of  their  instruments  over  their  clocks.  There- 
fore, the  value  of  any  improvement  upon  them  will  appear 
obvious*  The  month  clock,  from  its  complexity,  ih  liable 
to  many  errors  (as  will  be  hereafter  shown) ;  the  eight- 
day,  likewise ;  and  of  the  three.  Dr.  Franklin's  two-wheeled 
clock  is  the  best,  owing  to  its  admirable  simplicity  ;  but, 
in  consequence  of  many  objections,  it  has  never  been  put 
In  practice  for  astronomical  x>bservations  4  the  principal  of 
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Whieh  tx^,  the  inconyemenGe  of  frequttit  tvitidBng  np,  and 
amcertamty  as  to  the  particular  hour  diovn  by  the  index. 
These  objections  led  the  ingenious  Mr.  Ferguson  to  en- 
deayour  to  remedy  these  imperfeetions ;  bat  clocks  made 
upon  his  construction^  he  ouididly  acknowledges  haye 
two  disadyantages,  from  which  Dn  Franklin's  are  free. 
^  The  swing  wheel  c«t  into  90  teeth  will  cause  the  pen- 
dulum to  describe  rauJl  arcs  in  its  yibration,  and  therefore 
the  momentum  of  the  ball  will  be  less^  and  the  times  of 
vibration  will  be  more  a£Pected  by  an  unequal  impiulse  of 
ibd  guing  whed  on  the  pallets/'  Since  my  worthy 
fnend  Mr.  Troughton  placed  the  celebrated  cutting  en- 
gine (made  by  the  late  Mr.  Rehe)  in  my  possession,  inany 
gttntlemead  haye  applied  to  me,  and  haye  had  wheels  cut 
for  the  same  purpose  of  simplifying  the  c^ock;  but  all 
haye  followed  the  same  error  as  Mr.  F.,  by  haying  the 
awing  wheel  cut  into  too  many  teeth ;  some  haye  gone  as 
far  as  300,  in  order  to  giye  the  train  a  slow  motion.  TUb 
will  readily  be  conceiyed  to  produce  an  erroneous  escape- 
ment; besides,  the  circle  will  require  to  be  diyided  into 
600  to  show  the  seconds;  this  woidd  produce  a  confusion 
^hich  persons  employed  in  making  aatrDnomical  obaenra* 
tipns  would  endeayour  to  ayoid.  In  1811  I  cut  tw0 
sets  of  wheels  upon  Dr.  F.'s  plan  foor  Br.  Dartnell,  whidb 
led  me  to  do  the. same  for  myself,  and  theisefote  Lc^Mwed 
one  to  be  made  in  the  following  year,  with  the.addhion  of 
a  double  barrel  a^d  counter-height,  instosd  of  apuUey, 
for  the  eonyenience  of  winding  xip  and  making  it  go 
longer.  This  cIqcI^,  with  a  deal  pendulum^  has  go^e  eter 
since  wiih  a  weight  of  121b.  3oz.  yibiQatiiig  ia  m  ut  ii( 
^  SC.  A  weight  of  4i:lb.  (inibuffiei^t  £00^  a  w^k  oloiek 
made  in  the  best  manner,  wUh  4  holes  jewefied,  «nd 
T^il^y  J«B€*?f)  increased  the  ftrc  xrf  yibicQ^icai  tp  7**.  It  hw 
loE^  sui^riaed  me  by  the^ceuiiMy  oi^its  goiag,  and  when 
it  is  ^itgidered  ths^t  the  ban?el  \t  but  half  the  .n&uatl 
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.'diameter,  the  excellence  of  its  going  must  be  solely  attri- 
buted to  the  simplicity  of  its  construction ;  for  the  work- 
manship, I  must  confess,  cannot  be  expected  to  contribute 
to  its  goodness,  when  it  is  understood  that  it  was  made 
.by  my  son,  in  the  first  year  of  his  apprenticeship.  The 
above  observations  led  me  to  consider  how  far  these  clocks 
are  capable  of  improvement,  so  as  to  render  them  useful  to 
the  science  of  astronomy.  I  do  not  expect  that  future  time 
will  be  able  to  add  much  to  the  correctness  of  the  work- 
manship of  the  present  day;  therefore,  all  my  hopes  rest  in 
simplifying  their  construction,  to  bring  them  nearer  to  thai 
point  of  perfection  which  every  person  engaged  in  making 
regulators  would  wish  to  attain.  The  candid  declaration 
of  Mr.  F.  determined  me  not  to  increase  the  teeth  of  the 
swing  wheel,  but  to  enlarge  the  center  one;  which  I  have 
accordingly  done,  to  240,  with  a  pinion  of  10  and  the  next 
lyheel  to  150,  which  has  the  effect  of  keeping  it  going  two 
hours  longer  in  each  revolution;  and  by  reducing  the 
barrel  to  half  the  usual  size,  and  giving  32  revolutions,  I 
gain  what  is  requisite  to  keep  it  going  eight  days ;  for  the 
hours  in  that  time  being  192,  the  barrel  turning  once  in 
6  hours,  32  X  6=  192 ;  and  the  turns  on  the  barrel  being  32, 
the  only  method  that  ever  has  been  in  practice  to  wind  up 
clocks  of  this  construction  is  by  a  pulley  and  counter- 
weight. By  the  following  method,  however,  they  can  be 
wound  up  the  same  as  other  8  day  regulators.  On  the 
opposite  end  of  the  barrel  to  the  ratchet,  a  small  wheel  is 
cut  with  a  coarse  tooth  of  any  number,  and  on  the  squared 
arbor  is  fixed  a  wheel  of  double  the  diameter  and  number 
of  teeth;  thus  the  barrel  goes  twice  round  for  the  winder 
once.  To  prevent  the  winding-wheel  and  barrel  touching 
each  other,  except  when  winding  up,  the  shoulders  of  the 
arbor  are  turned  away  sufficiently  for  the  winding-wheel 
to  clear  the  barrel,  by  means  of  a  spring  on  the  back- 
plate.    It  is  forced  forwards  when  the  winder  is  applied. 
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and.tbe  usual  pressure  is  sudBEicient  to  coimeot  the  wheel, 
and  thus  the  wmding  up  is  effected  without  disturbing  the 
minute  hand,  and  the  clock  is  kept  going  during  the  time 
of  winding,  in  the  same  manner  as  the  best  regulators.  In 
constructing  this  clock,  my  wish  was,  to  make  it  as  simple 
as  possible  for  showing  sidereal  times,  and  I  have  di- 
vided the  circle  into  360 ;  but  doubtless  many  gentlemen 
will  prefer  the  minutes  as  usual,  which  can  be  done  by 
fixing  a  pinion  on  the  second  wheel  that  goes  round  in  15 
minutes,  consequently  it  would  require  a  wheel  four  times 
in  diameter  and  number  to  carry  the  minute  hand.  This 
would  give  them  the  appearance  of  the  three-wheeled 
clocks,  and  would  add  but  little  friction ;  indeed,  clocks 
made  on  this  construction  will  adi^iit  of  many  varieties, 
and  should  this  be  found  to  possess  the  advantages  which 
I  flatter  myself  it  does,  month  clocks  will  in  future  be 
made  with  three  wheels  and  three  pinions.  The  errors  of  the 
wheels  and  pinions  having  never  been  materially  attended 
to  by  artists,  it  becomes  a  matter  of  some  consequencie  toi 
endeavour  to  find  their  quantity,  and  the  effect  they  have 
on  the  performance  of  the  clock.  Each  wheel  and  pinion 
having  their  errors,  and  these  errors  causing  a  difference 
in  the  maintaining  power,  this  must  have  some  small 
mfluence  on  the  going  of  the  clock ;  or  why,  it  might  be 
asked,  do  month  clocks  go  more  imperfectly  than  eight 
day  ones?  the  only  answer  that  can  be  given  appears  ta 
be  that  the  moving  power  or  weight  is  removed  to  a 
greater  distance  from  the  swing  wheel,  and  from  these 
errors  arise  a  greater  inequality  of  force  upon  the  pendu-* 
lum^  this  wiU  be  illustrated  by  the  following  experi- 
ments, not  less  important  than  novel,  which  were  made, 
with  a  view  to  ascertain  the  weight  which  the- 
month,  eight  day,  and  FrankUn's  clocks  would  require,, 
in  order  to  move  their  respective  trains  (disencum* 
bered  of  the  pallets  and  pendulum)  from  a  state  of  rest. 
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to  that  of  motioa.  The  £rst  experiments  were  made  on 
a  month  clock  made  by  Shelton,  and  in  1805  repaired  by 
Arnold,  at  a  considerable  expense,  with  new  swing  wheel 
and  pinion,  6  holes  jewelled^  ruby  pallets,  &c.  &c«  The 
four  wheels  and  pinions  were  cleaned  and  fresh  oiled,  and 
put  in  their  proper  places.  I  then  proceeded  to  apply  small 
weights  until  I  found  the  swing  wheel  move.  By  stopping 
it  at  different  points  of  its  revolution,  I  found,  with  some 
surprise,  that  it  moved  on  one  side  from  OO^"  to  120%  and 
Ihen  made  a  dead  atop^  repeating  this  until  I  found  the 
effect  was  the  same  at  different  parts  of  the  next  wheel.  I 
further  increased  the  weight  ui\til  I  found  it  orercame  all 
resistance.  Now  the  difference  between  the  inoreased 
weight,  and  the  weight  that  moved  the  swing  wheel  from 
90**  to  120,  constitutes,  in  my  opinion,  the  error  of  the 
swing-wheel  pinion.  Now  this  difference  of  13  oz.,  every 
minute,  in  one  case  accelerating,  and  in  the  other  retard- 
ing, it  is  not  perhaps  possible  to  say  what  influence  it 
might  have  upon  the  going  of  the  clock ;  but  when  tins 
retarding  and  accelerating  force  was  eitiber  opposed  or 
assisted  by  the  errors  of  the  next  wheel  and  pinion,  which 
was  found  to  be  almost  3oz.,  it  will  not  be  considered  pre- 
sumption in  me  to  think  tiiat  it  would  have  the  effect  of 
disturbing  the  pendulum.  But  if  it  is  further  considered 
that  as  the  wheels  revolve  in  such  different  periods,i]:^some 
cases  the  sum  of  all  their  differences,  which  would  be 
more  than  lib.  avoirdupois,  might  be  all  plus,  and  in 
others  minus ;  in  such  cases  little  doubt  can  be  en- 
tertained that  this  difference  in  the  maintaining  power 
woiid  be  instrumental  lu  disturbing  the  regularity  of  the 
clock's  going.  After  ascertaining  the  error  of  the  swing 
wheel  it  was  removed,  and  the  error  of  the  next  wheel 
and  pinion  found  in  the  same  manner,  and  so  on  till  the 
train  was  reduced  to  two  wheels  and  two  pinions.  To  all 
persons  engaged  in  making  time  keepers,  I  would  recom- 
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iamd  the  eiq[>erini6iit  ta  be  made  upon  xdoveiiMnits  in* 
tended  for  Tegiilatots  or  chronometera^  that  the  errora 
may  be  reduced  to  as  small  a  qnaatity  aa  possible. 
Equahang.  the  swing  or  balance  wheels  appears  to  me 
no  .-more  necessary  than  reducing  the  errors.  By  so 
doing  we  shall  remove  that  irregularity  upon  the  pallets 
or  balance,  which  produces  an  unequal,  arc  of  yibration. 
The  method  that  I  have  punmed  for  finding  the  errors  is 
as  foHows :  Upon  the  puHey  I  suspend  two  small  bags^ 
Imd  with  small  shot  increase  the  weight  leisurely  until  it 
and  the  swing  wheel  nearly  equipoise,  then  I  run  the 
wheels,  and  stop  them  at  intervals  until  the  barrel  has 
made  one  revolution*  By  this  means  I  ascertain  where 
Ae  wheels  and  pinions  are  the  freest,  and  consequently 
the  least  weight  that  wiU  move  them ;  in  the  second 
bag  I  put  weight  sufficient  to  overcome  all  resistance. 
Consequently  the  second  bag  must  contain  the  errors,  and 
the  sudi.  of  both  bags  and  the  pulley,  the  weight  requisite 
to  miove  liie  swing  wheel  from  a  state  of  rest  t^  that  of 
cohtinued  motion.  The  advantages  of  this  method  wiff 
be  iHusti^ated  by  the  following  statem«:it;  The  dock 
which  I  have  the  honour  to  present  to  the  Society  con- 
tained upon  first  trial  the  following  errors :  first  bag  3  oz. 
'Second  bag  1^  oz.aS^-oz.  But  after  correction  the  error 
Wa^  found  to  be,  first  bag  1  ot.  8  dr.  the  second  8  dr.a2oz. 
nearly.  Suppose  2  H).  was  sufficient  to  keep  the  clock 
"going,  then  the  first  error  would  be  equal  to  the  21st 
part  of  that  weight;  the  second  evidently  reduces  the 
^rror  to  the  64th  part  of  the  maintaining  power,  which 
^most  brmgs  it  to  a  nominal  value.  The  plan  I  pursued 
in  removing  the  above  errors  was,  to  examine  each  wheel 
with  tiie  grealtest  nicety,  and  to  remove  any  ]^pbnderat- 
ing  side  itM  might  be  found  on  them.  After  which,  still 
observing  errors,  which  I  attributed  to  the  teeth  of  the 
wheels  and  piitf  oijs ;  I  replaced  e^ch  pair,  and  gmtly  re- 
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volved  them,  by  attcu^hing  small  weights.  I  thua  obtained 
in  a  very  nice  mani^er  all  the  ;hard  parts  which  were 
marked;  and  afterwards  poUshed  down  until  the  whole 
revolution  was  made  with  nearly  equal  facility.  By  thus 
proceeding,  I  materially  diminished  the  errors ;  but  to 
eradicate  them  coinpletely,  would  be  a  task  I  conceive 
totally  impossible.  It  is  also  highly  important  to  observe 
whether  the  hands  are  perfectly  balanced,  most  particu- 
larly the  second  one,  as  a  very  small  difference,  in  either 
would  cause  an  immense  alteration  in  the  maintaining 
power. ,  A  small  error,  will  also  arise  by  the  weight  shift- 
ing its  place  on  the  barrel,  one  pivot  of  which  is  turned 
smaller  than  the  other.  This  is  done  with  a  view  to  lessen 
the  friction.  But  there  appears  to  be  a  strong  argument 
against  its  utility.  The  weight  in  its.  progress  from  one 
end  of  the  barrel  to  the  other,  passes  from  the  .larger  to 
the  smaller  pivot,  and  there  being  a  difference  of  diameter 
between  them,  and  consequently  unequal  friction,  it  must 
cause  an  irregularity  in  the  pull.  I  endeavour  to  avoid 
this  in  the  regulators  which  I  have  made  by  turning  the 
pivots  of  equal  diameter,  and  cylindrical  like  the  axis  of 
a  transit  instrument.  With  regard  to  pendulums,  I  con- 
sider the  simple  mercurial  one  to  be.  the  best.  ^  But  it  is 
plain  since  my  experiments  on  wheels  and  pinions  (proving 
unequal  impulses),  that  it  has  no  superiority  over. the 
most  common  in  correcting  them;  .nor .will  any  pen- 
dulum do  this.  Therefore  it  is  but  reasonable  to  infer 
that  these  errors  of  the  wheels  have  misled  the  judgment; 
with  regard  to  the  effect  of  different  pendulums  in.  pre-, 
serving  the  point  of  oscillation  at  equal  distance  from  the 
point  of  suspension,  under  the  various  degrees ,  of  heat 
and  cold  which  might  take  place  during  the  time  .they 
were  under  trial.  It .  is  worthy  of^  remark,  that .  as 
the  minute  and  short  hand  reyolve  once  in  six  hours, 
there  cannot   be  so  great  a   difficulty  in  reading  the 
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tmfe-as  fliere  is  in  Dr.  Fhaikliaf»y  wha«  the  faaftd  goes 
round  in  four  hours,  consequently  there  nliist  be  threat 
rows  of  figures.  Nor  can  there  be  so  great  a  possibiBty 
of  making  mistakes^  because  the  period  of  tinie  is  greater 
bcttween^hem.  For  instance,  the  tiide  showii  by  the  po- 
sition of  the  hands  is  eleven  minutes  36  secohds  psiat  1  or 
7,  making  a  difference  between  them  Of  sii  hours.  In  Br. 
Franklin's  the  sa&e  pocittkmof  the  hands  Would  hfltrebefen 
ll'.SO'' past  1^5,  or  9j  ma(king  a  diffecence  of  4  hours 
only.  If  what  I  have  advanced  shoidd  not  be  sufficiently, 
explanatory,  I  shall  be  happy  to  attend  to  give  any  further 
elucidation  that  may  be  requisite.  A  sincere  wish  to 
benefit  science  has  been  my  object  in  constructing  this 
clock,  and  if  I  should  be  so  happy  as  to  gain  the  approba- 
tion of  the  Society  of  Arts,  &c.  my  highest  hope  will  be 
accomplished. 

References  to  the  Engravings,  Plate  XXV. 

Fig;  1  represents  the  dial  plate,  with  the  method  of 
showing  the  hours,  minutes,  and  seconds. 

Fig.  2  is  a  side  view  of  the  clock,  where/?  is  the  pallets, 
a  the  swing  wheel  of  30  teeth  ;  b  the  middle  wheel  of  160 
teeth ;  c  the  center  wheel  of  240  teeth ;  d  the  pinion,  with 
the  shoulder  that  the  hand  is  fixed  upon,  42  teeth ;  e  the 
hour  wheel  turned  by  the  pinion  d,  168  teeth ;  m  the 
barrel  with  32  turns ;  n  the  barrel  ratchet ;  o  the  going 
ratchet  wheel ;  s  the  spring  on  the  back  plate  that  forces 
the  winding  wheel  forward  to  clear  the  end  of  the  barrel ; 
/  the  balance  of  the  minute  hand. 

Fig.  3/the  winding  wheel,  48  teeth ;  g  the  end  of  the 
barrel,  24  teeth ;  k  the  stop  acting  upon  the  going  ratchet 
tvheel  0. 

Pig.  4,  t  i  the  springs  acting  upon  the  wheel  c,  to  propel 
the  train  forward  during  the  time  of  winding  up. 

VOL.    XXXVIK  L 
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Fig.  6  represents  the  method  of  conducting  the  arbor 
diroughy  and  keeping  the  barrel  up  to  the  wheels  by  the 
collet  and  pin  in  front  w  w. 

Fig.  6,  z  the  stop  to  prevent  the  barrel  from  over  wind- 
ing ;  y  the  pin  that  z  stops  against ;  the  axis  of  z  will  be 
seen  distinctly  by  referring  to  Vy  fig.  2. 

Fig.  7,  e  is  a  front  view  of  the  hour  wheel^  upon  the 
esctremity  of  which  are  engraved  the  24  hour^ ;  these  are 
seen  through  the  orifice  in  the  dial  plate  a^  fig.  1.  The 
same  letters  refer  to  all  the  figures. 
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N-  XIX. 
INVERTED  PENDULUM- 


The  Gold  Isis  Medal  d/*  the  Society  was  this 
Session  voted  to  Mr.  Wm.  Hardy,  of  Clerken- 
well,  for  an  Inverted  Spring  Pendulum. — 
The  following  communications  have  been  received 
on  the  subject y  and  the  Instrument  is  placed  in 
the  Society* s  Repository. 

28,  Coppice  How,  Cold  Bath  Square, 
SIR;  April  7, 1818. 

I  REQUEST  of  you  to  hftve  the  goodness  to  lay  before 
the  Society  of  Arts,  &c.  a  simple  instrument,  contrived 
by  me  to  ascertain  whether  a  pendulum  vibrating  com-> 
jnunicates  a  motion  to  the  place  to  which  it  is  fixed.  To 
know  this  must  be  esteemed  a  very  essential  point,  for 
unless  that  part  be  altogether  immoveable,  the  result  of 
experiments  with  the  pendulum  wiU  not  be  coticlusive. 
This  instrument  herewith  sent,  will  determine  this  point 
to  the  greatest  certainty.  Major  Kater  can  testify  the 
advantage  he  derived  from  it  in  fixing  up  his  pendulum 
for  the  experiments  in  which  he  has  been  recently  occu^ 
pied.*     Pr.  Button  says  that  it  will  be  a  useM  instm- 

*  <'  Though  there  was  little  reason  to  imagine  that  the  vibrations 
of  the  pendulum  could  communicate  any  motion  to  a  support  so  firm 
as  that  which  has  been  described,  it  became  a  point  of  considerable 
importance  to  verify  this  by  actual  experiment.  For  this  purpose  I 
had  recourse  to  a  delicate  and  simple  instrument,  invented  by  Mr. 
Hardy,  clock-maker,  the  sensibility  of  which  is  such,  that  had  th(f 
Alijghtest  motion  taken  place  in  the  support,  it  must  have  been  in* 
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ment  to  ascertain  the  attraction  of  heavy  bodies.  It  will 
also  serve  as  a  very  accurate  level ;  for  by  dividing  the 
inch  on  the  scale  into  minute  parts,  the  index  will  show 
how  much  the  part  on  which  it  is  placed  deviates  from 
the  horizontal  position  :  in  this  case  it  will  be  necessary 
(in  order  to  get  it  more  delicate  and  sensitive)  to  screw 
up  the  ball  so  that  the  spring  below  may  have  no  more 
power  over  the  ball  than  suflScient  to  recover  itself  to  the 
perpendicular ;  but  when  it  is  made  use  of  to  a  pendulum^ 
it  must  be  adjusted  accurately  to  vibrate  seconds  with  it. 
The  three  brass  screws  on  which  the  instrument  st^nds^ 
are  screwed  into  the  frame,  and  serve  to  adjust  it  to  the 
level  wheresoever  you  place  it.  I  have  had  orders  for 
many  of  them,  and  have  sent  some  to  Russia,  among 
which  was  one  for  admiral  Greig,  commander  of  the 
Russian  squadron  m  the  Black  Sea. 

I  am,  Sir^ 
A.  Aikin,  Esq,  &c.  &c.  &e« 

Stcreiaryi,  ifc.  Sfe,  Wm»  Hakdy,    • 


CERTIFICATES. 

Bedford  Row, 
26th  November,  1818; 

This  is^  to  certify,  that  I  have  s^eral  times,  with  much 

satis&ction,  examined  a  neat  Uttle  instrument,  invented 

stantly  detected.  It  consists  of  a  steel  wire,  the  lower  end  of  wbicl> 
18  inserted  ki  a  piece  of  brass  which  serves  as  its  support,  flattened 
so  as  to  form  a  ddicste  spring :  on  the  wire  a  small  weight  slides,  b^ 
means  of  which  it  may  be  made  to  vibrate  in  the  same  time  as  the 
pendulum  to  which  it  is  to  be  applied  as  a  test.  When  thus  adjusted^ 
i/L  is  placed  on  tlie  material  to  which  the  pendulum  is  attached;  and 
should  this  not  be  perfectly  firm,  its  motion  will  be  communicated 
to  the  wire,  which  in.  a  little  time  will  accompany  the  pendulum  in 
its  vibrations.  This  in|genious  contrivance  appeared  fully  adequate 
to  th^  purpose  fdr  which  it  was  employed,  and  afforded  a  ^atisiactorji, 
proof  of  the  stability  of  the  point  of  suspension  J' 

Phil.  Trans. /or  1318^  - 
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by  Mr.  Hardy^  chroiiometer-mfJ^^er^  T^hich  he  caUs  a 
Jidbrating  spring  pendulum,  being  a  delicate,  vertical,  vi- 
brating spring,  which  I  very  much  approve  of,  as  I  thiidt 
it  may  be  useful  on  many  occasions. 

Chables  Hutton,  LL.D.  F.R.S. 

Fleet  Street, 
95th  November,  1818. 

This  is  to  certify  respecting  the  ball  arid  spring  appar. 
tatus,  invented  by  Mr.  Hardy,  that  ever  since  it  was 
known  to  me,  I  have  used  it  to  ascertain  the  steadiness 
of  my  clock ;  and  such  is  its  deUcacy  that  in  my  house, 
vrhich  is  shaken  by  the  passage  of  carriages,  I  seldom 
find  it  at  rest  until  after  midnight. 

I  ma;y  add,  that  I  consider  its  use  as  important,  not 
onty  for  the  above  purpose,  but  also  geners^y  to  prove 
the  firmness  of  machinery  wherever  that  may  be  a  desir- 
able object. 

Ei>w.  Tboughtow. 

East  Sheeny 
SIR;  9th  December,  1818. 

I  HAVE  accidentally  heard  this  day,  that  the  merits  of 
your  inverted  pendulum,  or  noddy,  are  to  be  considered 
this  evening  at  ameetupg  of  the  Adelphi  Society,  of  which 
I  am  a  useless  member,  on  account  of  the  distance  at 
which  I  live  from  town.  I  take  leave,  however,  to  make 
known  a  new  application  of  your  contrivance,  which  I 
have^  successfully  made  to  a  transit-circle,  lately  made  for 
me  by  Mr.  Thomas  Jones  of  Charing-Cross,  and  which 
promises  to  be  essentially  useful  in  astronomical  x)bserva- 
tions.  I  cannot  describe  in  this  letter^  dispatch^ed  in 
haste,  the  particular  manner  in  which  the  inverted  pendu- 
.  lum,  attached  to  the  vernier  bar,  acts  as  a  monitor  to  give 
.  notice  when  any  particular  star  is  in  the  field  of  ikfY^  of 
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the  telescope ;  but  you  will  have  some  idea  of  its  Utility 
and  mode  of  application^  if  I  tell  you,  that  the  point  of  the 
inverted  pendulum  is  adjusted  to  a  vertical  position^  so 
as  to  point  to  zero  on  an  ivory  scale  when  the  telescope 
points  to  .the  horizon,  and  that  when  any  particular  star  is 
wanted  to  be  viewed  in  a  given  altitude,  the  scale  of  the 
vernier  is  clamped  to  the  graduated  circle  on  the  axis  of 
the  transit,  at  that  akittide;  in  which  case  the  pendulum 
is  turned  aside,  out  of  its  vertical  position,  but  is  enclosed 
m  a  surrounding  tube  of  glass ;  then  the  moment  that  the 
telescope  is  elevated,  by  a  slow  gradual  motion,  to  its  re- 
quired  altitude,  the  ball  of  the  pendulum  strikes  the  side 
of  the  glass  tube,  and  indicates,  by  such  audible  blow, 
that  the  star  is  then  in  the  field  of  view.  I  have  men- 
tioned this  contrivance  to  Mr.  Troughton,  who  is  highly 
pleased  with  it,  and  thinks  vnth  me,  that  it  will  become  a 
useful  appendage  to  astronomical  instruments  with  revolv- 
ing verniers,  and  will  moreover  be  no  bad  substitute  for  a 
plumb-Uoe  or  level,  in  adjusting  the  position  of  the 
vernier,  when  extreme  accuracy  is  not  required.  Should 
this  additional  claim  to  public  notice  be  considered  as  en- 
hancing the  value  otyour  invention,  I  hope  the  Committee 
win  not  overlook  it. 

I  am.  Sir, 

&c.  &c.  8^. 

W.  Pearson* 

tUferences  to  Mr.  Ha^dy^s  Spring  Pendulum, 
Plate  XXVI. 

a  a  the  base  of  the  instrument. 
b  b  two  mercurial  levels  attached  to  the  basfe* 
ccc  three  a<]Qusting  screws,  by  means  of  which  and 
the  levels,  the  perfect  horizontality  of  the  base  is  secured. 
d  a  piUar  screwed  into  the  base,  and  terminatmg  in  mi 


Digitized  by 


Googk 


MECHANICS,  161 

%fm  to  which  is  screwed  the  plate  e.  On  the  surface 
of  this  plate  is  described  a  graduated  arc;  and  two  pm&ff 
fure  inserted  into  its  extremities,  in  order  to  limit  the  vibra- 
tions of  the  pendulum* 

g  a  brass  plate  screwed  into  the  base  a,  with  a  socket 
in  its  center  for  receiving  the  flat  steel  spring  h;  the 
other  end  of  the  steel  spring  is  fixed  into  the  rod  i  of  ihe 
pendulum:  this  rod  is  cylindrical,  screwed  at  its  superior 
extremity,  and  terminates  in  the  pointer  k.  The  ball  I  is 
moveable  on  the  rod^  and  is  adjusted  by  means  of  the 
milled  head  screw  m. 

n  n  is  a  glass  cover  to  protect  the  instrument  from  cur*- 
rents  of  air  and  accidents. 


N*  XX- 
REPEATING  ALARUM. 


The  sum  of  Fii*TEEN  Guineas  was  this  Session 
voted  to  Mr.  Thos.  Taylor,  of  the  Royal  Ob^ 
servatory  Greenmch,  for  a  Repeating  Ala- 
rum, adapted  to  astronomical  purposes. — A 
Model  of  the  Alarum  is  placed  in  the  Repository 
of  the  Society,  and  the  following  communications 
have  been  received  on  the  subject. 

Royal  Observatory,  Greenwich, 
SIR;  Jan.  22,  1819- 

I  HAVE  herewith  sent  you  the  model,  together  with 

the  drawing  and  description  of  a  repeating  alarm  clock  of 

my  own  invention,  which  may  be  set  on  going  to  bed  to 

discharge  twenty  or  more  alarms  daring  the  night  at  any 


Digitized  by 


Googk 


l$e  M  EC  HA  Nips. 

f^mfticulaf  timed  required;  and  haye  to  request  ths^t  yo^ 
f^  be  pleased  tp  lay  the  saxae  before  the  Society  for  the 
Sncouragement  of  Arts,  &c.  Before  I  proceed  to  give  a 
description  of  the  drawing,  allow  jne  tpmentioiii  the  cix^ 
IMlinstances  wfa;ich  led  to  the  constructioii  of  thf  iastru. 
ment.  In  the  year  1807^  I  was  appomte4  ^sistant  at  the 
fioyal  Observatory,  in  which  situation  I  h^  frequently  tp 
tnake  several  observations  during  the  night ;  and  for  this 
purpose  my  bed-room  was  furnished  lyith  one  of  the 
f$ommon  alarm  clocks,  which  I  soon  found  inadequate  to 
my  wants ;  for  if,  on  going  to  bed,  I  set  niy  clock  to  the 
iirot  observation  which  occurred,  and  through  profound 
9leep  did  not  hear  the  alarm,  not  only  that  observation, 
but  probably  the  succeeding  ones,  would  be  lost.  Even 
if  the  alarm  awoke  me,  on  seeing  that  it  was  cloudy,  I 
had  then  to  procure  a  light  and  set  my  alarm  again  for 
the  next  observation,  and  so  on.  This  suggested  to  my 
mind  the  advantage  to  be  derived  from  a  repeating  alarm, 
if  it  could  be  so  made  that  on  going  to  sleep  it  might  be 
set  to  discharge  at  several  times  during  the  night.  I 
made  inquiry  of  several  of  the  eminent  clock-makers,  but 
could  get  no  information  of  any  thing  of  the  kind  being 
€iver  effected,  I  therefore  about  the  year  1810  resolved 
to  make  an  attempt  myself,  and  after  various  devices,  a 
plan  at  last  suggested  itself,  whidi  I  was  fully  persuaded 
would  answer.  I  accordingly  presented  a  drawing,  with 
a  description  thereof,  to  tiie  astronomer  royal,  who  laid 
the  same  before  the  president  and  council  of  the  Royal 
Society,  and  they  were  pleased  to  grant  permission  that 
one  should  be  made  for  my  use. 

I  gave  the  necessary  direction  to  Mr.  Johnson,  clock-v 
inaker  in  the  Strand,  and  in  a  few  weeks  the  clock  was 
completed,  and  proved  to  be  of  sttoh  us^  that  a  second 
was  made  for  the  astronomer  royal  ^  and  two  others  were 
shortly  afterwards  ordered  by  Dr.  Robertson,  professor  of 
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l^tronomy  at  Oxford.  The  testimoriials  of  these  gentlemot 

I  have  sent  herewith,  which  I  presume  will  suffice  to 

prove  the  utility  of  the  inventioa  to  the  practical  astro- 

pomer.    But  I  should  have  mentioned,  that  in  addition 

tp  ifs  being  a  repeating  alarm,  another  advantage  is  s ^ 

cured  by^tibis  instrumeiit*    It  is  well  known  that  in  ap 

p^ervatory,  it  is  necessary  to  observe  the  right  ascensiop 

of  seven^  stars  when  they  pass  the  meridian^  both  by  day 

iind  nighty  for  the  puipose  of  regulating  the  clocks ;  and 

die  stars  generally  made  choice  of.  are  36  that  were  finft 

selected  by  J)x.  Maskelyne,  known  by  the  name  of  Dr. 

Maskelyne's  Catalogue;  now  five  minutes  previous  to 

the  meridian  passage  of  each  of  these  stars,  a  hammer  is 

made  to  strike  on  the  bell,*to  give  the  astronomer  notice 

thereof,  should  he  be  wnting  or  calculating  at  the  time. 

I  shall  not  enter  into  a  detail  of  any  other  cases  in  which 

it  may  be  of  use,  but  only  add,  that  to  every  one  who 

may  have  occasion  for  an  alarm,  I  flatter  myself  it  will  be 

vxmsidered  by  your  Conunitte^  as  £ur  superior  to  thocie  in 

commo|i  use. 

I  am,  Sir, 

A.  Aikin,  Esq,  Sec.  Sec.  &c« 

Secretaryj^is^.^c.  Thos.  Taywb. 


CERTIFICATES 

Royal  Observatory,  Greenwkli, 
Jan.  19, 1819. 

I  BO  hereby  certify,  that,  in  the  year  1812,  two  repeating 
alarm  clocks  were  made  for  the  use  of  the  Royal  Obser- 
vatory, under  the  direction  of  Mr.  Taylor,  and  which  I 
believe  to  be  his  own  invention. 

Tlieyhave  been  constantly  kept  going,  and  fully  an- 
swer the  end  for  which  they  were  designed,  inasmuch  that 
I  have  to  express  my  highest  approbation  of  the  same. 

J.  PoN^.  . 
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Observatory,  Oxford, 
Jan.  16, 1819.        ' 

In  the  year  1812  two  repeating  alarm  clocks,  coiw 
structed  according  to  the  invention  of  Mr.  Thos.  Taylor 
of  the  Royal  Observatory,  Greenwich,  were  procured  for 
the  establishment  mider  my  superintendence.  Since  that 
time,  one  of  them  has  been  kept  constantly  going  in  my 
room,  and  the  other  in  that  of  my  assistant,  and  they  hav6 
been  found  very  useful,  and  fully  adequate  to  the  impor- 
tant purposes  for  which  they  were  made. 

A.  Robertson, 
Professor  ofAstronamyj  Oxford. 

P.  S.  I  think  there  is  considerable  merit  in  the  inveor 
tion  of  these  repeating  alarm  clocks. 

References  to  the  Engravings,  Plate  XXVII. 

Fig.  1  is  a  front  view  of  the  dial-plate,  which  is  divided 
into  24  hours,  and  each  hour  into  5  minutes.  The  hours 
are  placed  in  an  inverted  order  when  compared  with  those 
on  fixed  dial-plates. 

Fig.  2  is  a  front  view  of  the  works  whto  the  dial-plate 
and  front  plates  have  been  removed. 

Fig.  3  is  a  plan  or  vertical  view  on  the  upper  side  of 
the  clock. 

Fig.  4  is  a  side  view  of  the  works  of  the  alarum  ohly^ 
which  in  their  natural  position  are  placed  on  the  right 
hand  of  figs.  1  and  3«  * 

The  same  letters  of  reference  refer  to. the  same  parts  in 
each  figure. 

The  going  movement  resembles '  that  of  a  common 
clock,  except  that,  instead  of  an  hour  hand,  die  dial-plate 
A  is  made  to  revolve  once  in  24  hours.  It  is  keyed  to 
the  arbor  of  the  great  wheel  B  sufficiently  tight  to  be 
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carried  round  with  the  arbor,  yet  may  be  moved  at  plea- 
sure to  any  point.  The  time  is  shown  by  an  index  a 
screwed  to  the  top  of  the  frame  or  front  plate  C  C.  This 
plate  is  fixed)  and  kept  parallel  to  the  second  plate  D  D 
by  four  pillars  and  screws  b  b  b  b.  The  plate  C  C  has  an 
opening  in  the  center  equal  in  diameter  to  that  of  the 
dial-plate^  through  which  the  dial-plate  is  seen  to  revolve. 
The  back-plate  E  E,  likewise;  is  fixed  and  kept  parallel  to 
the  second  plate  D  D  by  fout  pillars  c  c  c  c.  To  the  side 
of  the  wheel  B  is  fixed  a  spring  and  catch,  acting  on  the 
catch-wheel  F :  this  catch-wheel  is  fixed  to  the  pulley  G, 
over  which  the  cord  H,  with  the  weight  attached  to  it, 
passes.  When  the  weight  is  raised,  the  catch-wheel  and 
pulley  are  ieit  Uberty  to  turn  on  the  arbor ;  but  while  the 
weight  is  descending,  the  wheel  B  and  the  dial-plate  turn 
with  it.  I  is  the  second  wheel,  J  the  third  wheel,  K  {be 
esc£^e  wheel,  and  L  the  pallets  of  the  going  movement. 

M  is  the  great  wheel  of  the  alarum  part,  having  on  its 
tirbor  a  catch-wheel,  pulley,  copA^  and  weight,  fitted  up  in 
a  manner  siiAiiar  to  that  already  described.  To  the  back 
part  of  the  wheel  M  is  fixed  a  rim  or  wheel  N  (as  shown 
by  the  dotted  Une  within  the  great  wheel)  having  two 
gaps  or  notches  xy  on  its  periphery.  The  wheel  M  car- 
ries the  pinion  o;  and  on  the  same  arbor  is  fixed  the 
escape  wheel  P,  having  a  pin  or  stud  e  on  the  side  of  the 
wheel.  Q  is  the  pallet ;  R  the  alarm  hammer,  the  shank 
of  which  is  fastened  to  the  back  of  the  pallet-arbor  at  f. 
When  the  pallet  is  put  in  motion  by  the  escape-wheel,  the 
alarms-hammer  vibrates  in  the  inside  of  the  bell  S.  T  is  a 
hammer  or  lever  turning  on  a  pin  or  fulcrum  at  g,  which  is 
fixed  on  the  front  side  of  the  plate  D  D  i  the  shorter  end 
or  tail  A  of  the  hammer  is  acted  on  by  a  pin  i,  screwed 
into  the  dial-plate  for  this  purpose.  As  the  dial-plate 
turns,  the  pin  i  depresses  the  tail  h  of  the  hammer  (as  re- 
presented figs.  I  and  2)  till  the  jm  passes  ov^r  it,  and 
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allows  th^  end  of  the  bitmme^  T  to  fall  on  the  pin  J  in  the 
find  of  th(3  ann  which  is  fixed  on  the  arbor  k  k.  ThiB  arm 
l)eing  depregised  by  the  momentmn  of  the  hammer^  Uffap 
tsit  the  BOfne  time  the  two  detents  /  m  (also  fixed  on  the 
fixhQjrkk),  upon  which,  the  pin  e  in  the  escape  wheel 
j^ing  free,  and  the  detent  i?|  being  lifted  out  of  ^e  notch 
y  in  the  periphery  of  the  wheel  N,  the  alarm  is  set  in  mo^- 
Aion,  and  the  edge  of  the  rim  of  the  wheel  N  sustains  the 
detent  till  the  great  wheel  M  has  qiade  half  a  rerolution. 
At  the  same  time  the  detent  /  has  been  kept  np  high 
enough  for  the  pin  e  in  the  escape-wheel  Q  to  pass  under 
it,  whereby  the  alarm  has  been  kept  in  motion  about  24 
seconds  of  time;  and  during  half  a  revolution  of  the  great 
wheel  M.  When  the  notch  x  has  revolved  to  the  place 
of  y,  then  the  detent  /  stops  the  pin  e  in  the  side  of  the 
:e6cape  wheel  Q,  which  immediately  stops  the  alarm. 

,  In  order  to  discharge  the  alarm  at  various  times,  the 
4ial-plate  \s  pierced  with  screwed  holes  on  the  inside  of 
,th^  divisions  at  every  10  minutes  distance,,  so  as  to  admit 
j(he  pin  i,  whiqh  i^l  screwed  next  to  the  head.  A  number 
of  these  pins  being  prepared,  one  of  them  is  screwed  into 
each  of  th^  holes  in  the  dial-plate,  nearest  to  the  times 
.when  the  al^urum  is  required  to  be  .discharged ;  and  as 
the  liole.9  are  10  minutes  apart,  the  discharge  maybe  re- 
;gulated  to  within  four  minutes  previous  to  the  time  of  any 
.observation, 

.  At  one  end  of  i^e  arbor  U  is  fixed  the  shank  of  the 
Jijimmer  V,  and  at  the  other  end  an  arm  or  lever  n,  which 
Ab  noted  on  by  a  number  of  fixed  pins  projecting  on  thie 
.inside  of  the  dial-plate  near  the  edge.  As  soon  as  any 
,one  of  these  pins  comes  in  contact  with  the  end  of  the 
.arm  n,  it  elevates  the  hammer  V  till  the  pin  is  at  Uberty  to 
j)ass  over  the  end  of  the  ann;  then  the  hammer  falls  and 
.gives^the  bell  one  blow.  These  pins  are  inserted  in  ^uch 
xplace;^  ^%t  the  hstmmer  will  fall  five  nnnntes  previous  to 
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the  passage  of  each  of  the  following  stars*  over  the  meri- 
dian. .When  this  has  not  been  thought  sufficient  to 
awaken  the  attention  of  the  observer,  an  alarm  has  like- 
wise been  set  to  discharge  at  that  time.  If,  however,  the 
observer  should  wish  not  to  be  disturbed  by  the  hammer 
y  striking  stars,  a  pin  o  is  fixed  in  the  upper  end  of  a  lever 
which  projects  over  the  front  of  the  t6p  plate  at  S;  p  befag 
the  fulcrum,  and  q  a  stud  fixed  in  the  lower  end  of  the 
lever.  When  the  pin  o  in  the  upper  end  of  the  lever  is 
turned  to  N,  the  stud  q  acts  against  the  arm  n  and  de^ 
presses  it,  as  is  shown  by  the  dotted  line ;  consequently, 
t}ie  pins  fixed  on  the  inside  of  the  dial-pTate  will  pads  Qveib 
the  arm  n,  and  the  bell  will  remain  silent* 

•  Namet  of  SUn.  Hidtreal  time  of  paaifiig  the  Mecidliti. 

h.  , 

a    Arietts    •....•  1  57 

•  Ceti    •••;•• f Ji  53 

Aldebaran...--** •  4  25i 

Capella • 5    H 

•  Orionis •  •  5  45J 

Siriu8.«.- 6  37 

Castor    • 7  23 

a    Hydrs   9  1^, 

Regulus.»»« •  9  59 

A   Leonis***-- 11  40 

Spica Virginis  *•••- 13  ISJ 

Arcturus • 14    7 

•  Iibra.-««« .....*, 14  41 

•  ^Corona  BoreaHs   •  15  87 

Antares •  16  18t 

a  Herculisi • 17    6| 

«  Ophiuchi  17. 264 

y  Draconis    • 17  52' 

m  Lyra r 18  30i 

J^JAquilBB 19  37i 

a    Capricorni 20    74 

•  Cygni. 20  35 

k    Aquarii •••*. *•••  21  56{ 

Fomalhaut....* ..•..:  22474 

m    Andiomedse  ••^••t. ....««••..  iis  59 
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N«  XXL 
IMPROVED   AXLE   FOR  CARRIAGES. 


The  Silver  Medal  of  the  Society  was  this  Session 
voted  to  Mr.  R.  Phillips,  of  Addle-hill,  for 
his  Improvements  in  the  Construction 
OF  Carriages,  so  as  to  prevent  them  from  over- 
turning in  case  of  the  Axle-tree  or  Perch-bolt 
breaking.  A  Model  exhibiting  these  Improve- 
ments is  placed  in  the  Society's  Repository,  and 
the  following  communication  has  been  received  on 
the  subject. 

Addle-hilly  Doctors'  Commons, 
SIR;  March  21, 1819. 

I  BEG  leave  to  lay  before  the  Society  for  the  Encou* 
ragement  of  Arts,  &c.  a  model  of  a  safety  carriage  of  my 
invention,  intended  for  a  stage  coach.  The  construction 
is  such  as  to  prevent  it  from  falling  when  the  axle-tree 
breaks ;  it  also  possesses  the  peculiar  advantage  of  being 
able  to  continue  the  journey  when  the  above  accident 
happens.  Even  if  the  perch-bolt  should  break,  the  car- 
riage is  secured  from  accident  by  means  of  a  hollow  tube 
which  the  bolt  goes  through,  and  answers  the  same  pur- 
pose. The  model  accompanies  this  letter,  and  I  will 
gladly  attend  the  Committee  if  they  should  'please  to 
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examine  its  merits,  at  any  time  that  they  may  choose  to 
appoint. 

I  am^  Sir, 

A,  Aikin,  Esq.  &c.  &c.  &c. 

Secretary fl^c.  8fc.  Rich.  Phillips. 

Rtferences  to  the  Engravings,  Plates  XXVIII  and  XXIX. 

Plate  XXVIII,  fig.  1,  a  bird's  eye  view  of  the  wheels, 
8ic.  of  the  carriage. 

Fig.  2^  elevation  of  part  of  the  fore  axle-tree  and  one 
wheel. 

aaaa  four  plate  iron  cuttoos  fixed  to  each  end  of  the 
axle-trees. 

b  b  the  bolt  which  passes  through  the  perch  and  fore 
axle-tred,  and  on  which  the  axle-tree  turns. 

c  (fig.  2)  the  end  of  an  iron  plate  fixed  to  the  bottom  of 
the  perch,  and  projecting  through  the  axle*tree ;  it  is  re- 
tained in  its  position  by  an  iron  pipe  d,  through  which 
the  bolt  bb  passes. 

Plate  XXIX,  fig.  1,  elevation  of  part  of  the  hind  axle- 
tree. 

Fig.  2,  section  of  the  same  through  the  dotted  line 
0  0,  fig.  1. 

Fig.  4,  longitudinal  section  of  fig.  1. 

aa  the  cuttoo. 

e  the  nave  of  the  wheel. 

y*  the  iron^xle,  bolted  in  firmly  between  a  double  tree, 
by  the  two  iron  straps  and  screws  g  A. 

i  i  an  iron  plate  fixed  on  the  axle-tree  by  the  plate  h 
and  the  screw  k. 

// another  iron  plate  fixed  under  the  axle-tree  by- the 
above-mentioned  straps  and  screws  g  A. 

To  the  upper  plate  t  j  the  cuttoo  a,  which  is  made  in 
two  pieces,  is  bolted  by  the  nut  m  and  the  cross  plate  n, 
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did  to  tfie  under  plate  i  /  by  the  bolti^  qq,  ^e  coimecthf^ 
plate  p  p  (shown  separately  fig.  3)  and  the  nut  r.     • 

sss  three  bolts  passmg  thibugh  the  nave,  by  means  of 
which  and  their  nuts,  the  circular  plate  1 1)&  firmly  fixed 
to  the  nave.  Hemte,  if  the  iron  axle  should  breaH,  Uiis 
plate  retains  the  nave  within  the  cuttooy  and  not  only  pre- 
vents the  carriage  ffOm  fallmg,  btit  will  ^oW  it  to  proceed 
to  the  end  of  the  stage  in  safety,  though  heavily,  on  account 
of  Ae  friction  of  the  plate  uponthe  neck  of  the  cuttoo. 

w  the  middle  or  great  bolt  of  the  axle-tree.  ' 

^  Tig.  6  a  section  through  the  perch  tod  front  axle-tree* 

6  b  the  bolt,  which  lies  in  the  hollow  x  x.  *         r 

'  c:  c  an  iron  plate  bolted  under  the  perch.  .  '      •' 

d  d  an  iron  pipe  (shown  separate  fig.  7)  forming  part  of 
the  hoUbw  x'a?,  and  passing  through  the  thici  end  of  the 
bolt  c  c.  By  this  contrivance,  in  case  the  pm  h  6  should  • 
brekk,'  the  boH  c  e  and  the  pipe  d  d  VouM  connect  the 
pei^ch  ^th  the  ai}e-tre6  almost  as  securely  as  the  bott* 
ifs%l]f  on- the  usual  confetructt6n'.  -  .       ;    ' 

V  a  nut  which  screws  on  to  the  end  of  the  pipe  dd^  and' 
thus  keeps  it  in  itd  ptece.         '  ... 

Fig.  6  a  plan  of  the  plate  ec.  * 


i  ^-  I 
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N-  XXIL 
GUNPOWDER  MILL. 


The  Silver  Medal  of  the  Society  and  TwEif^TY 
Guineas  were  voted  this  Session  to  Mr.  James 
Monk,  of  Tonbridge,for  a  Method  of  Diminish-' 
ing  the  Hazard  both  to  the  Workmen  and 
Machinery/  in  case  of  an  Ejpplosion  taking  place 
during  the  Grinding  and  Mijpture  (if  the  Mate- 
rials  /orGuNPOWDi:E. — A  Modelof  theAppa^ 
ratus  is  placed  in  the  Society's  ^  Repository ^  and 
the  following  communications  have  been  received 
on  the  subject. 

Mary  bone-parky 
SIR;  March  11«  1819. 

Herewith  I  trouble  you  for  our  manager,  Mr,  Jameil 
Monk,  with  the  drawing,  model,  and  description  of  a 
machine,  invented,  I  have  not  the  slightest  doubt,  by 
himself,  for  lessening  the  effects  of  explosions  in  double 
gunpowder-mills,  and  which,  as  I  have  truly  stated  in 
the  certificate,  has  several  times  proved  its  efficiency. 

As  my  partners  and  myself  have  been  most  desirous 
that  the  invention  should  have  publicity,  in  some  measure 
to  lessen  the  risk  to  the  workmen  emt>]oyed  in  such 
manuiactories,    we  biire  presumed   to.  recommend    to 

VOL.   XXXVII.  M 
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Mr.  Monk  to  offer  it  to  the  Society  for  the  Encourage^ 
ment  of  Artd,  Manufactures^  and  Commerce;  and  should 
the  Society  concur  with  us  in  the  utiUty  of  the  invention^ 
some  mark  of  its  approbation  will,  we  trusty  be  shewn  to 
its  inventor. 

I  am,  Sir, 
A.  Aikin,  Esq.  8cc.  &c.  8cc. 

Secretary,  Sfc.  Sfc.  James  Burton, 

for  BuKTON,  Children,  &  Burton. 


CERTIFICATES. 

Marybone-park, 
SIR;  March  11, 1819. 

'  I  DO  hiereby  certify  that  the  machine^  of  which  a  model 
and  drawing  accompanies  this,  was  invented  (to  the  best 
of  my  knowledge),  and  put  up  by  Mr.  James  Monk,  the 
manager,  at  the  gunpowder-mills  of  Messrs.  Burton^ 
Children,  and  Burton,  near  Tunbridge,. about  three  yeara 
since  (to  each  of  four  double  mills  there).  That  since  that 
time  occasional  explosions  hare  taken  place^  which  before 
generally  took  effect  on  the  powder  under  both  pairs  of 
Stones;  but  since  that  time,  by  the  effect  of  instanta- 
neously wetting  ihe  powder  under  the  contrary  pair  of 
stones^  to  those  where  the  explosion  had  taken  place, 
a  double  disaster  has  been  prevented.  And  I  am  con- 
vinced it  has  much  lessened  the  personal  risk  of  the 
workmen  employed. 

I  am>  Sir, 
A.  Aikin^  Esq.  &c.  &c.  &c. 

Secretary,  S^c.  8^c.  James  Burton^ 

of  the  firm  of  Burton,  Children,  and  Cok. 
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British  Museum, 
SIR;  March  9tb,  1819. 

I  HEREBY  certify,  both  from  my  inspection  of  your 
ingenious  invention  for  preventing  explosion  during  tbie 
manufacturing  of  gunpowder,  and  from  my  knowledge 
that  accidents  have  frequently  been  avoided  since  it  was 
adopted  in  the  Tunbridge  mills,  that  it  is  fully  adequate 
to  answer  the  purpose  for  which  it  is  intended,  and  is,  as 
far  as  I  can  judge,  a  valuable  contrivance  for  the  preser- 
vation of  the  workmen's  lives,  and  the  security  of  the 
adjoining  mills. 

I  am,  Sir, 
To  Mr.  Monk,  &c.  8cc.  &c. 

^c.  &^c.  John  Geo.  Children, 

one  of  the  Proprietors  of  the  Tunbridge  Milb. 


Tunbridge, 
March  12, 1819. 

I  FULLY  concur  in  the  assertions  of  my  two  partners 
relative  to  the  entire  invention  of  our  manager,  Mr.  James 
Monk,  at  our  gunpowder-mills,  and  I  also  state  to  have 
observed  the  preservation  of  one  mill  after  the  explosion 
of  that  adjoining,  when  there  could  be  no  doubt  that  the 
safety  of  the  mill-man,  who  was  at  the  time  in  the  mill 
which  did  not  explode,  was  owing  to  the  fall  of  water  on 
the  charge  of  powder  having  been  quicker  than  the  em-r 
bers  of  fire  from  the  mill  exj^loded. 

William  Ford  Burton. 
Partner  Burtojj  and  Co, 
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References  to  the  Engraving  of  Mr.  Monk's  Gunpowfier- 
mill,  Plate  XXX. 

Fig.  1 .  tf  a  a  compound  lever  formed  of  two  iron  bars,  the 
esitremities  of  which  terminate  above  the  bedstones  of  the 
pair  of  mills  A  B,  here  represented. 

b  a  bolt  securing  the  adjacent  ends  of  the  two  lever 
bars,  but  allowing  them  to  move  so  as  to  form  a  very- 
obtuse  angle,  when  a  power  acting  from  below  upwards,  is 
applied  to  either  of  the  ends  a  a  of  the  lever,  as  shown  by 
the  dotted  lines. 

c  c  two  oblong  holes  in  the  lefver  bars,  through  which 
two  screws  are  put,  which  being  received  into  the  two 
uprights  d  d,  constitute  the  two  fixed  fulcrum^  of  the 
lever. 

e  e  two  uprights,  with  an  eye  in  each  td  receive  and 
steady  the  ends  of  the  lever ;  the  eyes  being  long  enough 
to  allow  the  bars  to  take  the  position  indicated  by  the 
dot;ted  lines. 

/J^two  iron  rods  screwed  fast,  one  at  each  end  of  the 
lever,  and  suspending  the  two  blowers  g  g.  These  blowers 
are  made  of  thin  sheet  iron,  in  the  form  of  hollow  three- 
sided  pyramids,  and  are  ri vetted  to  the  suspending  rods  : 
they  are  placed  as  near  the  tops  of  the  upright  stone  shafts 
as  possible,  and  as  close  to  the  wheels  as  the  timber  will 
allow. 

'  hh  two  copper  chains  attached  by  one  end  to  the  lever 
bars,  and  by  the  other  supporting  two  copper  valves  (t  figs. 
4,  5,  6),  in  the  form  of  inverted  cylindrical  cups,  about 
four  inches  high. 

k  k  two.  oval  tuba  capable  of  holding  about  six  gallons  of 
water,  having  a  circular  hole  /  (figs.  2,  4,  5,  6)  at  the  bot- 
tom^ about  six  inches  in  diameter.     Surrounding  this  hole 
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k  a  i/foodm  block  fig.  3  {m  6g.  2),  screwed  t6  the  bottottd 
pf  the  tub,  and  hating  a  circular  groove  or  cfatonel  tapa^ 
ble  of  admitting  freely  the  bottom  of  the  valve  t.  . 

n  n  two  small  spring  catches  fastened  to  twa  uprights, 
and  shown  more  at  large  fig.  7.  The  lever  bars  artf  laid 
on  the  top  of  these  catches,  so  that  when  the  eAds  of 
the  lever  rise,  that  part  of  the  leVer  which  is  on  the  catch 
moves  downward,  as  shown  by  the  dotted  lined,  till  it  slips 
over  the  end  of  the  catch ;  and  thus  the  lever  is  prevented 
from  resuming  its  horizontal  position,  till  released  frotai  th^ 
catch. 

In  order  to  fit  that  part  of  the  apparatus  above  described 
for  action,  bring  the  lever  to  a  horizontal  position,  place 
the  valve  i  in  the  circular  channel,  at  the  bottom  of  the 
iiib  ft  so  as  to  cover  the  hole  ;  fill  the  channel  with  mer- 
cury, and  then  fill  the  tub  with  water.  Hence  it  is  evident 
that  the  watet  is^  prevented  by  the  mercury  firom  escaping 
out  of  the  tub,  so  long  as  the  valve  remains  in  its  place. 
!Now,  if  an  explosion  hbp]pen  either  in  the  mill  A,  .or  the 
mill  B,  the  blower  g  hanging  ovet  the  bedstone,  will  be 
thrown  up,  and  the  lever  will  in  consequence  be  brought 
into  the  position  indi<^ated  by  the  dotted  line,  and  will  be 
retained  thereby  the  spring-catches  n  n.  At  the  same 
time  the  valves  i  twill  be  drawn  up  out  of  tiie  mercury, 
and  die  water  in  boih  the  tubs  will  pour  down  on  their 
respective  bedstones,  extinguishing  in  ohe  the  enflamed 
powder,  and  in  the  other  preventing  it  firom  taking  fire. 

In  a  certain  stage  of  the  grinding,  the  materials  of  the 
powder  are  apt  to  clot,  and  adhere  to  the  runners ;  parts  of 
the  bedstone  are  thus  left  bare,  and  the  runnei*  and  bed- 
stone coming  into  contact,  an  accidental  spark  may  be 
eUcited,  and  an  explosion  ensue.  To  prevent  this  most 
u^at  caus6  of  accidents,  Mr.  Monk  fixes  to  the  axle  of  the 
whed  a  scraper  formed  of  a  curved  piece  of  wood.o  o,  shod 
with  copper  (fig.  8),  which  being  placed  behind,  and 
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almost  touching  each  of  the  runners,  scrapes  off  the 
powder  as  it  collects,  and  thus  keeps  the  bedstone  always 
covered. 

The  other  parts  of  the  mill  present  no  raiiation  from  the 
usual  construction. 

p  the  great  wheel. 

q  q  two  vertical  bevel^wheels  fixed  on  the  axis  of  the 
great  wheel. 

r  r  two  horizontal  bevel-wheels  working  in  ^  ^,  and  turn- 
ing the  vertical  shafts  s  s. 

1 1  two  horizontal  wheels  fixed  to  the  upper  part  of  the 
vertical  shafts,  and  driving  the  wheels  uu.  To  the  shafts 
of  these  latter  wheels  are  fixed  the  runners  v  v,  which  tra- 
verse on  the  bedstone  w  w. 

X  X  the  curbs  surrounding  the  bedstone  to  prevent  the 
powder  from  falling  off. 

The  mill  A  presents  a  view,  and  the  mill  B,  a  section  of 
the  bedstone  and  curb. 

Fig.  2  an  inside  view  of  the  tub  k. 

Fig.  3  a  plan  of  the  block  in  which  the  channel  is  made 
for  receiving  the  valve. 

Fig.  4  a  section  of  the  tub  and  valve. 

Fig.  6  shows  the  position  of  the  apparatus  when  the 
valve  is  closed. 

Fig.  6  shows  the  position  of  the  apparatus  after  an 
explosion  has  taken  place,  the  valve  being  raised  up  out  of 
the  channel,  and  the  water  pouring  down  on  the  bedstone. 

Fig.  9  shows  the  maimer  in  which  the  scraper  is  con- 
nected with  the  common  axis  of  the  runners. 

Fig.  10  a  bird's-eye  view  of  the  bedstone  surroimded  by 
the  curb ;  with  the  runners  and  the  scrapers  fixed  to  the 
common  axis  round  which  they  revolve. 

Fig.  11a  section  showing  the  valve  and  the  channel  filled 
with  mercury,  in  which  the  valve  lies  when  the  mill  is  at 
work. 
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.  Tlusiavention^  which  has  hitherto  been  confined  to  a 
single  manufacturing  estabhshment,  appears  akeady  to 
have  saved  eight  mills^  and  probably  several  lives- 


N«  XXIII. 
GAS-METER. 


The  Gold  Isis  Medal  of  the  Society  was  this 
Session  voted  to  Mr.  John  Ma  lam  o/*  West- 
ndnster,  for  an  Improved  Gas-Meter^-t-^ 
Model  of  the  Machine  is  placed  in  the  Society's 
Repository,  and  the  following  communication  has 
been  received  on  the  subject. 

As  soon  as  coal<^as  came  to  be  extensively  applied  to 
the  purposes  of  street  illumination  and  to  domestic  lise 
as  a  substitute  for  lamps  and  candles^  it  became  an  object 
of  great  importance  to  the  proprietors  and  managers  of 
the  different  gas-works  to  ascertain  with  accuracy  the 
quantity  of  gas  expended  in  proportion  to  the  number  of 
jets  or  burners  made  use  of» 

The  essential  conditions  pi  any  apparatus  for  this  pur- 
pose are,  that  the  pressure  on  the  gas  while  passing 
.through  the  measurer  shall  at  all  times  be  uniform ;  and 
.that  it  shall  register  truly  when  that  pressure  is  very 
small,  and  when  the  current  of  gas  is  very  feeble. 

The  first  gas-meter  was  constructed  by  Mr.  Clegg,  and 
is  secured  to  the  inventor  by  a  patent.  It  consists  essen- 
tially of  a  cylinder  divided  into  cells,  inclosed  and  re- 
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VoMnp^  in  an  outer  cylinder,  whith  is  less  titan  fatdf  Med 
with  water.  The  gas  enters  lateraBy  through  the  pcffonrted 
axle,  into  that  cell  of  the  inner  cyKnder,  which  happens  to 
be  nearest  the  surface  of  the  water.  It  displaces  the  fluid 
from  this  cell,  consequeody  destroys  the  equilibrittm  ^ 
the  cylinder,  and  communicates  to  it  a  rotatory  motion. 
When  the  cell,  so  filled  with  gas,  has  made  nearly  half  a 
revolution,  it  comes  again  in  contact  with  the  water, 
which  forces  the  gas  out  of  the  cell  into  the  exterior 
cylinder,  from  which  it  passes  into  the  conducting  pipes. 
A  train  of  clock  work  is  phtoed  so  as  to  register  each  re- 
Yolution  of  the  interior  cylinder ;  and  the  cubic  contents  of 
this  being  known,  of  course  the  whole  quantity  of  gas 
passing  Uirough  the  machine  in  a  given  time  is  ascertained. 
Mr.  Malam's  gas-meter  is  constructed  on  the  same  ge- 
neral priAci|)les,  bfttt  with  tnichimproT^ma!it&  as  induced 
the  Society  to  confer  cm  him  a  high  honorary  reward ; 
but  whether  the  machine,  in  their  opinion  so  improved,  is 
completely  open  ta  pubUd  use  before  tke  expiry  of 
Mr.  Clegg^s  patent^  the  Sfociety  does  not  presuote  ta  de- 
termnte.  Secretary. 

No.  10,  Komncy  Terrace,  Westminster, 
StR ;  Itarch  10, 1819. 

HeeeWiTh  I  have  forwarded  to  you  a  gas-meter  of 
my  invention,  capable  of  sapplying  four  argand  burners, 
each  consuming  about  four  ctibic  feet  of  gas  per  hour. 
In  doing  so,  T  am  to  inform  you,  that  it  is  now  nearly  two 
yes^rs  since  1  first  put  my  invention  into  practice,  during 
which  time  die  action  of  the  meter  has  been  prorved  m  the. 
most  satisfactory  manner  vtpon  the  Westminster  gas 
works.  1  therefore  take  flie  libetty  of  Tequesting  you 
win  have  {he  goodness  to  let  tlie  mcfter  now  seirt  be 
brought  before  the  Society  of  Arts  for  its  consideration. 
The  meter  herewifli  sientb^g  one  for  actaal  use^  I  "xtn 
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DOW  preparing  a  model  of  die  same  ditostem^ns,  paJrtly 
constructed  of  glass  so  as  clearly  to  exhibit  its  operation^ 
eatd  id  the  model  alhuded  to>  I  have  ako  attached  a  dial, 
and  the  necesssury  wheel-worl^  for  pointing  out  the 
number  of  revolutions,  and  condequenily  the  quantity  of 
gas  passing  through  it  in  any  specified  tilne  for  supplying 
one  or  more  burners,  which  I  shall  be  inosC  hajppy  to  pre- 
sent to  the  Society  on  receiving  their  comniandib  for  my 
doing  so. 

I  am,  Sir, 
A.  Aikm;  Esq:  &c.  &c.  Sic. 

Secretary,  t^c.  tfC4  John  Malam. 

References  to  the  EngretvingSy  Fhte  XXXI. 

Fig.  1  is  a  section  across  the  aods  of  the  machine. 

Fig.  2  is  a  section  through  the  axis. . 

A  A  is  the  outer  ease  of  the  gas-meter,  within  wM^eh 
the  interior  cylinder  B  B  revolves  upon  the  pivots  y  x 
The  fcHToi^er  of  these  pivots  is  attached  to  the  inverted 
pipe  B  JXf  which  brings  the  ga£d  into  the  centred  chamber 
E.  Hence  it  is  conveyed  by  the  openings  a,  fi,  c,  d,  into 
the  compartmei^ts  ot  ceUs  B,  K,  G,  H,  ]nrotati<!)n,  as  each  of 
them  rises  above  the  level  of  the  water  x  x.  The  ga«  is 
then  discharged  inlk>  the  cmter  case  by  the  opeasngs  1 ,  2, 3, 
4,  from  which  it  pbsses  inta  the  regulator  by  i!he-  pipe  L* 

M  M  is  the  outeir  case  of  the  regtilaior  which  is  kept 
futt  of  water ;  N  N  is*  the  inkier  veserel,  attached  to  the 
exterior  one  by  the  hingeyy,  so  as  <o  allow  this  part  with 
the  eone  g  to  rise  and  fall  fveely. 

O  is  the  pipe  which  conveys  the  gas  into  the  interior 
vessel. 

P  IS'  the  exit  pipe  which  transmits  the  gas  to  the 
bttigDi^rE. 

Fig«  3  is  s  cross  seetimi  of  the  valve ;  the  vise  of  which 
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is  to  prevent  any  gas  from  passing  into  the  meter,  indess 
a  sufficient  quantity  of  water  is  in  the  instrument. 

R  is  the  inlet  pipe  to  the  partition,  t  the  cup,  ft  A:  the 
float,  /  /  the  clip-pipe  >¥hich  carries  off  the  superfluous 
water  that  would  otherwise  run  over  through  the  inverted 
pipe  D  till  it  had  attained  its  level. 

Fig.  4  is  the  dial  and  pointer  which  is  secured  by  a 
strong  glass  in  a  brass  ring  being  soldered  over  it. 

Fig.  6  is  a  section  of  the  counter,  showing  the  wheels 
and  stop. 

Fig.  6  is  a  section  of  the  lever  and  crank  in  the  trough. 

Fig.  7  is  a  cross  section  of  the  crank,  the  lever,  the 
trough,  the  wheels,  dial  and  pointer. 

The  use  of  the  counter  is,  to  register  the  number  of  re- 
volutions of  the  interior  cylinder,  and,  as  the  capacity  of 
this  is  known,  and  the  number  of  teeth  in  the  wheels  ad- 
justed accordingly,  the  dial  indicates,  on  inspection,  the 
number  of  cubic  feet  of  gas  that  have  passed  through  the 
meter  since  the  counter  was  last  set. 

Now,  supposing  the  exit  pipe  R  is  connected  with  the 
great  gasometer,  or  with  the  street  main,  and  that  the  gas 
is  flowing  in  above  the  partition  h  of  the  detecting  valve, 
and  that  there  is  a  proper  quantity  of  water  in  the 
machine,  the  cup  %  will  be  elevated  above  the  opening  in 
the  partition  by  the  float  A:,  which,  allowing  the  gas  to 
pass  through  tiie  inverted  pipe  D,  fills  the  central  chamber 
E,  fig.  1 ;  and,  as  the  opening  a  is  above  the  surface  of 
the  water,  the  gas  passes  into  the  compartment  6.  The 
water  being  displaced  by  the  entrance  of  the  gas,  and  the 
equipoise  being  disturbed,  the  interior  cylinder  will  move 
on  its  axis  towards  the  left  hand,  till  the  compartment  G 
is  filled  with  gas,  the  water  passing  out  by  means  of  the 
exit  opening  2.  By  this  time  the  opening  a  will  have 
49unk  beneath  the  surface  of  the  water,  and  the  opening  b 
will  have  risen  above  the  water,  and  the  gas  will  continue 
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to  flow  into  Ihe  compartment  H,  till  the  exit  opening  2 
lises  above  the  water^  and  allows  the  gas  in  the  compart- 
amt  6  to  escape  into  the  outer  case  in  proportion  as  the 
water  enters  by  the  opening  a.  So  that  the  compartments 
on  the  left  hand  are  in  succession  emptied  of  water  and 
filled  with  gas^  while  those  on  the  right  hand  are  filling 
with  water  which  expels  the  gas  into  the  outer  case. 
From  this  it  is  conveyed  by  the  pipe  L,  fig.  2,  to  the  re- 
gulator; the  inner  division  of  which  it  enters  through  the 
pipe  O,  at  the  entrance  of  which  is  a  blunt  cone,  sus- 
pended by  a  piece  of  wire  with  swivels  attached  to  the 
inner  vessel  N ;  in  this  entrance  there  is  a  plate  with  a 
hole  in  it,  of  equal  diameter  to  that  of  the  frustum  of  the 
cone,  consequently,  as  the  inner  vessel  rises,  the  cone 
closes  up  the  opening  in  the  plate,  which  action  is  regu- 
lated by  the  pressure  of  the  gas  between  the  surface  of 
the  water  and  the  top  of  the  inner  vessel.  Thus  an 
uniform  pressure  is  maintained  in  the  inner  vessel,  and 
the  gas  passing  from  thence  by  the  pipe  P  to  the  burners, 
is  also  necessarily  imder  the  same  pressure ;  the  effect 
of  which  is,  that  the  flame  from  the  jets  is  never  wavering 
or  intermitting,  but  always  preserves  the  same  height,  and 
with  gas  of  the  same  quality  affords  at  all  times  the  same 
quantity  of  light. 
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N«  XXIV. 

INSTRUMENT    FOR   THE   USE   OF 
SCULPTORS. 


The  Gold  Isis  Medal  of  the  Society  was  this 
Session  voted  to  Mr.  Wm.  Behnes  of  Newman 
Street,  Sculptor,  for  an  Instrument  to  be 
EMPLOYED  BY  ScuLPTORs  in  transferring 
points  upon  marble,  from  original  Models,  ^c. 
— A  working  drawing  of  the  Instrument  is 
placed  in  the  Society's  Repository,  and  the  followr 
ing  Communications  have  btin  received  on  the  sub* 
ject. 

3 1 ,  Newman  Sftieet, 
SIR;  Oxford  Road. 

I  BEG  respectfully  to  offer  to  the  notice  of  the  Society 
for  the  Encouragement  of  Arts,  Manufactures,  and  Com- 
merce, a  new  invented  mathematical  instrument  for  the 
purpose  of  ascertaining  and  transferring  points  upon  marble 
from  original  models  of  statues,  has  reUefs,  busts,  Sec.  in 
a  manner  far  superior  to  any  machine  now  in  use- 

I  hope  this  machine  will  not  be  found  unworthy  of  the 
attention  of  the  Society,  not  only  as  it  saves  much  of 
the  workman's  time  in  removing  and  fixing  the  machine 
for  operation,  but  also  as  being  a  simple  and  correct  ma- 
thematical instrument. 
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'  The  principal  circumstances  in  which  it  is  superior  to 
the  biachine  in  common  use^  are. 

First.  Its  motion  is  central^  by  which  means  the  point 
or  needle  may  be  extended  or  conveyed  from  one  extre- 
mity of  a  statue^  bas  relief,  8cc.  to  the  other,  without  the 
imcBrtain  method  of  always  placing  the  machine  to  a  line 
«;^on  a  hcmzontal  stone  the  whole  length  of  the  subject. 

Second.  By  means  of  a  quadrant,  the  carver  is  enabled 
to  turn  off  the  point  or  needle  out  of  his  way  whilst 
cutting  off  the  waste,  and  thereby  preventing  the  removal 
of  the  machine  until  the  point  be  finished ;  whereas,  on 
the  old  plan  the  whole  machine  has  to  be  removed  several 
times  before  the  operation  can  be  effected,  which,  con- 
sequently, is  attended  with  much  loss  of  time  to  the  work- 
man, and  is  liable  to  great  incorrectness. 

Thirdly.  Several  points  may  be  taken  at  one  time  with- 
out removing  the  machine. 

I  shall  have  much  pleasure  in  attending  the  committee 
to  exhibit  the  machine,  and  explain  its  utility,  and  point 
out  its  superiority  over  the  one  now  in  use. 

I  am.  Sir, 
Ay  Aikin,  Esq.  &c.  &c.  &c. 

Secretaryy  8^c.  S^c.  Wm.  Behnes. 

References  to  the  Engravings,  Plates  XXXH  and  XXXIIL 

Plate  XXXII  represents  the  instrument  in  use  when 
ascertaining  the  points  upon  a  block  of  marble,  transferred 
from  an  original  model. 

Fig.  1,  A  A  shows,  in  dotted  lines,  the  position  of  the 
instrument  whilst  obtaining  the  point  upon  the  original 
model. 

Fig.  2,  B  B  the  instrument  in  the  same  position ;  but 
t^imsferred  from  the  original  model  to  the  marble,  to 
aiscertain  the  fame  point,  or  to  show  the  precise  quantity 
of  superfluous  marble  to  be  cut  away. 
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Fig.  2^  C  a  part  of  the  instrument  Bustaining  the  needle 
pointy  represented  as  turned  out  of  the  way,  to  enable  the 
sculptor  to  reduce  the  marble  without  obstruction.:  this 
can  be  brought  down  again  without  loss  of  time,  as  often 
as  may  be  required  to  obtain  ihe  point  correctly,  by  means 
of  the  flat  circular  Umb  D,  and  the  stop  or  check  upon  it  d. 

Figs.  1  and  2,  E  E  are  two  stationary  semicircular  cast- 
iron  beds,  exactly  corresponding  to  each  other  in  every 
particular,  and  permanently  fixed  in  exactly  corresponding 
situations  into  two  pieces  of  portland  stone  e  e,  by  means 
of  two  jagged  irons,^projecting  behind  each  bed.  It  is 
into  these  beds  that  the  instrument  is  occasionally  placed 
when  carried  from  one  stone  to  the  other,  and  is  rendered 
firm  and  permanent  therein,  by  means  of  a  springed  catch 
ff,  plate  XXXIII,  fig.  3,  protruding  in  the  inside  of  a  cen- 
tral hole  in  each  bed,  which  seizes  the  axis  e,  plate  XXXIII, 
fig.  3,  of  the  instrument  when  placed  into  the  holes ;  and 
there  is  a  button  attached  to  the  lower  extremity  of  each 
spring  catch  which  must  be  pulled  down  to  extricate  the 
instrument  when  required  to  be  removed,  seen  at  F  F, 
plate  XXXII,  figs.  1,  2.  The  instrument  is  also  pre- 
vented from  turning  upon  its  axis  G  G  by  the  addition  of 
two  small  cylindrical  studs  g  g,  plate  XXXIII,  fig.  4,  pro- 
jecting at  the  hinder  and  upper  extremity  of  the  sustain- 
ing ferrule  H  plate  XXXII,  fig.  2,  and  which  insert  them- 
selves into  two  of  the  cylindrical  holes  I  I,  figs.  1  and  2, 
surrounding  the  front  extremity  of  each  bed  :  by  means 
of  these  small  cylindrical  studs,  the  central  axis  G,  and 
the  strong  spring  catch//,  plate  XXXIII,  fig.  3,  the  long 
cylinder  or  body  of  the  instrument  is  rendered  firm  and 
permanent  in  any  direction  in  which  it  may  be  placed, 
whether  perpendicular,  horizontal,  or  otherwise.  / 

Plate  XXXII,  figs.  1  and  2,  II  the  cylindrical  holes  by 
which  the  instrument  is  placed  in  the  same  position  when 
removed  from  one  bed  to  the  other. 
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H  a  cylindrical  ferrule,  slit  at  both  extremities,  wliich 
surrounds  and  sustains  the  large  cylindrical  tube  B,  and 
to  which  are  attached  the  central  axis  seen  at  e,  plate 
XXXIII,  fig.  3,  and  the  two  small  cyUndrical  studs  g  g, 
plate  XXXIli,  fig.  4. 

Plate  XXXII,  fig.  2,  B  the  long  cyhndrical  tube,  which 
sustains,  elevates,  and  lowers  the  upper  parts  of  the  in- 
strument by  sliding  through  the  cylindrical  ferrule  H, 
which  ferrule  has  the  power  of  binding  the  tube  fast 
therein  by  the  screws  h  h.  This  tube  also  gives  to  the 
instrument,  by  me^ns  of  its  axis  at  G,  and  the  holes  sur- 
rounding the  front  of  the  beds,,  seventeen  different  posi- 
tions, in  the  arc  of  a  semicircle. 

And  in  j>otn^tng  colossal  statues  or  groups,  the. same 
cast  iron  beds  are  made  permanent  upon  the  center 
and  front  of  the  original  model  and  marble  intended  for 
the  group  or  statue,  instead  of  being  fixed  into,  the  before- 
mentioned  Portland  stones  e  e,  Plate  XXXII,  figs.  1,  2, 
which  in  this  case  is  dispensed  with  altogether.  This 
tube  will  give  the  instrument  (by  reversing  it  in  the  ferrule 
H)  the  same  number  of  motions  or  positions  downwards ; 
thus  giving  to  the  principal  body  of  the  instrument  32 
different  directions  in  a  whole  circle,  which,  with  the 
f^ddition  of  those  situations  that  may  be  obtained  by  the 
other  parts  of  the  instrument,  make  the  positions  of  the 
needle  point  innumerable. 

,  Thus  when  all  the  points  are  gained  upon  the  upper 
parts  of  the  statue  or  group,  the  lower  points  canl)e  ob- 
tained by  reversing  the  greater  cylindrical  tube  down- 
wards in  its  feiTule. 

In  executing  a  large  bas-relief  the  same  method  used 
in  the  colossal  statues  or  groups  may  be  adopted 
by  fixing  the  beds  in  the  center,  thereby  ex- 
cluding the  necessity  of  bed  stones.^  The  tube.B,  plate 
XXXIII^  fig.  2,  being  3  feet  long,  with  the  assistance  of 
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the  lesser  tube  2  feet  long  upon  the  circular  limb^  would 
poitU  a  baa-relief  10  feet  in  diameter^  and  by  the  addition 
of  3  feet  more  of  tube  being  screwed  to  the  lower  ex- 
tremity of  the  tube  B^  a  greater  sweep  in  circumference 
could  be  obtained,  containing  a  diameter  of  16  feet,  to 
which  distance  the  needle  point  can  be  mathematically  and 
firmhf  tarried. 

,  The  upper  extremity  M  of  the  cylindrical  tube  B  has 
a  cylindrical  cavity,  into  which  a  cylindrical  stem  fits, 
diereby  giving  a  rotatory  motion  to  the  circular  limb  and 
lesser  cylindrical  tube  C,  by  which,  together  with  the 
oblique  motions  or  directions  of  the  greater  cylindrical 
tube  B,  the  sculptor  is  enabled  to  take  his  foinii  with  the 
needle  perpendicular  or  in  any  direction  to  a  plane  bdiind 
the  model  or  marble,  a  very  desirable  advantage  to 
Sculptors* 

The  rotatory  motion  at  M,  is  stopped  by  the  screw  m. 

D,  Plate  XXXII,  fig.  2,  a  circular  limb  by  whirh  the 
lesser  cyUndrical  tube  C  may  be  adjusted  upon  its  axis 
A  to  any  position  or  angle  downwards  or  upwards  within 
180  degrees  from  the  greater  cylindrical  tube  B ;  it  ia 
stopped  in  the  different  positions  by  screwing  the  check 
i  (which  shdes  upon  the  circular  litdb),  close  against  the 
fulcrum  of  its  axis  D.  Its  principal  use,  is,  that  the  tube 
C,  containing  the  needle  point,  may  be  turned  up  out  of 
the  way,  and  returned  again  at  pleasure  to  the  same  posi- 
tion, always  found  by  the  check  d, 

N  the  lesser  cylindrical  ferrule,  attached  to  the  circular 
limb  D,  and  surrounding  the  lesser  cylindrical  tube  C. 

C  the  lesser  cylindrical  tube,  which  slides  through  the 
cylindrical  ferrule  N,  and  is  bound  tight  in  its  situations 
by  the  screw  n  of  the  ferrule:  its  use  is,  to  carry  the  needle 
point  to  the  different  parts  of  the  front,  sides  or  back  of 
the  model  and  marble,  and  by  means  of  the  circular  limb 
to  turn  it  off. 


Digitized  by 


Googk 


MECHANICS.  177 

0  0  the  ball  and  socket,  screwed  firmly  at  right  angles 
into  a  cylindrical  cavity,  at  the  extremity  of  the  lesser  cy- 
lindrical tube  C ;  this  gives  the  needle  containing  the  point  a 
complete  rotatory  motion  in  every  angle  under  90  degrees* 

The  motion  of  .the  ball  and  socket  is  prevented  by 
turning  the  screw  x. 

P  a  triangular  bar  containing  the  needle  point,  which  bar 
slides  through  a  triangular  socket  Q,  attached  at  right 
angles  to  a  stem  inserted  into  the  ball  o  ;  this  triangular 
socket  contains  a  spring,  which  keeps  the  triangular  bar 
or  needle  moderately  tight,  to  prevent  it  from  dropping  out. 

p  a  stop  or  check  upon  the  needle,  by  which  the  dis- 
tance of  the  point  is  defined,  and  at  the  same  time  admits 
of  the  needle  or  bar  being  drawn  back  out  of  the  way  of 
the  superfluous  marble,  until  it  be  sufficiently  reduced 
to  admit  of  the  needle  point  R  to  extend  to  the  distance 
allowed  by  the  check/?,  being  the  precise  point  or  dis- 
tance upon  the  original  model  obtained  upon  the  marble, 
which  is  the  object  of  this  instrument. 

Plate  XXXIII,  fig.  1,  a  front  view  of  one  of  the  cast 
iron  beds  which  is  made  to  an  exact  and  equal  size  and 
thickness,  a  a  semicircular  groove  which  is  sunk  roimd 
the  face  of  the  bed,  and  comes  exactly  behind  the  cyUn- 
drical  holes,  seen  at  I  I  Plate  XXXII,  figs.  1  and  2, 
in  the  gun  metal  plates  which  We  screwed,  as  facings 
upon  the  front  surface  of  the  cast  iron  beds;  this 
groove  communicating  with  all  the  cyUndrical  holes,  is 
made  for  the  purpose  of  carrying  ofT  any  dust  that  may 
accidentally  lodge  in  them,  b  a  projection  which  extends 
to  the  outward  surface  of  the  gun-metal  facing  plates ;  a 
similar  projection  also  extends  behind,  both  of  which  are 
seen  in  the  view  at  fig.  2,  b  c,  and  the  use  of  which  is 
to  lengthen  the  central  hole  d  (fig.  1)  that  the  axis  e  (fig. 
3),  of  the  instrument  may  work  the  more  steadily ;  at  the 
same  time  the  projection  b  (figs.  1  and  2),  likewise  serves 
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M  a  central  guide  to  the  gun-metal  facing  plate ;  these 
plates  must  be  screwed  exactly  in  the  same  position 
and  situation  upon  each  bed ;  and  must  be  bored  to- 
gether in  the  lathe,  so  that  they  may  exactly  accord 
with  each  other  in  every  particular,  as  it  is  upon 
the  exact  equality  of  these  plates  and  cast  iron  beds,  that 
the  mathematical  correctness  of  the  instrument  chiefly 
depends.  The  central  hole  d  (fig,  1)  is  made  a  little 
conical ;  also  in  the  center  of  it  at  d  rises  a  steel  catch, 
forced  up  about  a  quarter  of  an  inch  by  a  strong  helical 
spring  q  (fig.  3) ;  this  catch  is  about  |  of  an  inch  in 
diameter,  being  a  cylindrical  bar  of  steel,  having  a  hollow 
chamfer  at  the  upper  extremity^  (fig.  3),  that  the  axis  of 
the  instrument  when  placed  into  the  hole  d,  iflight  press 
it  down  and  lock  itself  freely,  by  admitting  the  catch  to 
rise  again  into  an  angular  groove,  which  is  made  round 
the  middle  of  the  axis  e,  fig.  3. 

At  the  lower  extremity  i  (fig.  3)  of  the  cylindrical  hole 
for  admitting  the  catch,  is  screwed  and  sunk  into  the 
level  of  the  cast  iron,  a  small  circular  brass  plate  j,  having 
a  square  hole  in  the  center  of  it,  through  which  the  catch 
moves  to  prevent  it  from  turning  round ;  this  plate  hke- 
wise  serves  as  a  shoulder  to  the  helical  spring,  which 
forces  up  the  catch.  ' 

k  kj  fig.  1  are  two  cylindrical  holes  admitting  cylinders^ 
which  are  turned  upon  the  extremities  of  the  jagged  irons 
n  Ji,  fig.  2.  These  irons  are  made  fast  to  the  back  of  the 
bed  by  means  of  female  brass  nuts  o  o,  which  screw  upon 
male  screws  formed  upon  the  cylindrical  extremities-  of 
^^  j^gg^<l  if 0X19 ;  these  nujtd  are' sunk  into  recesses^  so  as 
to  be  even  with  the  surface  of  the  cast  iron  bedi.  ■ 

In  order  to  fix  correctly  the'  beds  e  €,  plate^  XXXII 
figs.  1  and  2,  to  the  stones,  the  jagged  irons  NN  must 
remain  screwed  fast  in  the  beds,  as  in  fig.  2,  plate  XXXIII, 
whilst  they  are  inserting  into  the  $tones^  which  is  done 
with  fused  lead. 
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In  case  the  instrument  should  require  to  be  placed 
behind  an  intricate  group  or  statue,  ^vhere  an  impossibihty 
existed  of  obtaining  the  points  otherwise,  the  beds  may 
be  removed  behind  with  very  httle  trouble^  by  unscrewing 
the  gun-metal  facing  plates,  and  the  four  female  nuts 
which  fasten  the  beds  to  the  jagged  irons  already  fixed 
into  the  stones  ;  then  witii  the  addition  of  four  otlier 
jagged  irons  let  into  the  opposite  side  of  the  stones  in  the 
same  manner  as  the  others,  in  equal  positions,  the 
sculptor  has  the  advantage  of  using  his  instrument  both 
at  the  back  or  front  of  his  group  or  statue.  It  is  neces- 
sary to  observe  that  the  back  and  front  of  the  stones  must 
be  parallel  to  each  other,  and  of  the  same  distance  across, 
if  the  beds  be  removed  behind. 

Fig.  3  is  a  section  of  one  of  the  cast  iron  beds,  and  of 
the  ferrule  which  sustains  the  large  cylindrical  tube  B,  fig. 
6.  It  likewise  shows  the  axis  attached  to  the  ferrule  which 
is  made  a  little  conical  to  fit  the  central  hole  d,  fig.  \. 

Fig.  4  is  an  upper  end  view  of  the  ferrule  H,  (fig.  3) 
which  shows  the  brass  or  gutf  metal  piece,  which  is  at- 
tached to  the  hinder  extremity  of  the  ferrule,  and  into 
which  the  two  cylindrical  studs  g  g  (fig.  4)  are  screwed 
which  fit  exactly  into  two  of  the  cylindrical  holes  at  I  I, 
plate  XXXII,  figs.  1  and  2.  For  giving  positions  to 
the  large  cylinder  B,  plate  XXXIII,  fig.  6,  or  plate  XXXII, 
fig.  2.— Fig.  4,  h  shows  one  of  the  screws  which  have 
been  noticed  at  h  A,  plate  XXXII,  fig.  2,  and  which  bind 
the  slit  extremities  of  the  ferrule  H,  upon  the  cylindeK 
B.  It  must  be  observed  that  both  of  the  cylindrical 
ferrules  are  lined  with  woollen  cloth  at^^^  the  extremities : 
//  the  thickness  of  the  gui^-metal  facing  jrfa£e>  at  the 
upper  extremity  of  which  is  seen  a  projectioii  mb^onging 
to  the  same  plate,  which  forms  a  semicyircular  covering 
S^  plate  XXXII,  figs.  1  and  2,  to  protect  from  dust  the 
Jioles,  &G.  in  front  of  the  beds. 
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Fig.  6;  pi.  XXXIII^  shows  a  part  of  the  instrument 
which  sustains  the  flat  circular  Umb  D,  shown  separately  at 
fig.  10*     Q  (figs.  6  and  9)  shows  the  cylinder  which  has  a 
rotatory  motion  in  the  cylindrical  cavity  r  r,  figs.  6  and 
?•    s  (fig.  6)  is  a  part  above  the  cylinder  Q,  which  sup- 
ports the  axis  of  the  circular  limb,  and  contains  an  oblong 
square  hole  t,  which  admits  the  circular  limb  D  (figs.  8 
and  10)  in  order  to  steady  it.    The  sides  of  this  hole  are 
lined  with  steel  plates,  one  of  which  is  seen  at  JV  (fig.  9) 
for  the  better  working  of  the  circular  limb  through  it.     It 
is  against  this  hole  that  the  stop  or  check  d  (fig.  10)  occa- 
sionally stops  the  progress  of  the  limb,  in  order  to  give  any 
required  position,  upwards  or  downwards,  to  the  lesser  tube 
C,  fig.  13.    u  u  (fig.  8)  shows  the  portion  s  Q  of  fig.  6, 
which  is  made  into  two  parts,  in  order  to  admit  of  the 
circular  limb. within  the  oblong  square  hole  f,  fig.  6.     W 
the  screws  to  close  them,     x  the  milled  head  of  a  small 
cylindrical  axis  which  passes  through  three  cylindrical 
holes  at  ^yy,  forming  an  axis  to  the  circular  limb  D, 
figs.  8  and  10.  The  motion  of  the  limb  is  rendered  tighter 
or  freeer  by  means  of  the  female  nut  z  (fig.  8),  which  is 
screwed  upon  the  other  extremity  i  of  the  cylindrical 
axis  X  (having  a  male  screw  upon  it)  forming  equal  sides^ 
2  2,  fig.  6,  and  pressing  equally  upon  each  side  of  the  ful- 
crum and  limb.     3,  3  (figs.  6  and  8).are  two  pieces  which 
are  screwed  upon  each  side  of  the  center  piece  of  the 
circular  Umb,  and  surround  the  upper  cylindrical  tube  C 
(fig.  13).    These  pieces  strengthen  the  ferrule  and  circular 
limb  upon  its  axis,  aiid  by  means  of  the  screw  n  (fig.  6) 
binds,,  in  any  required  position,  the  tube  C,  fig.  13/    d 
(fig.  10)  a  check  or  stop  upon  the  circular  limb,  of  which 
figs,  11  and  12  are.  a  front  and  end  view.     It  requires  the 
two  screws  4,  4  for  the  convenience  of  tightening  the 
check  on  whatever  side  may  be  opposed  to  the  hand.    In 
the  inside  of  this  check  are  two  thin  plates  of  steeV  whick 
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are  pressed  against  the  fiat  sides  of  the  circular  limb' by 
the  screws  when  tightened. 

Fig.  14  represents  the  steel  ball  and  brass  socket  with 
the  needle;  with  the  manner  of  attaching  it  to  the  extre- 
mity of  the  tube  C,  fig.  13. 

Fig.  15  shows  the  section  of  the  socket  with  the  ball  in 
it.  6  the  cup^  which  is  slightly  pressed  up  against  the  under 
part  of  the  ball  by  the  small  brass  heUcal  spring  6^  thereby 
keeping  the  needle  or  triangular  bar  P  (fig.  19)  from  fall- 
ing firom  one  side  to  the  other^  when  the  pressure  of  the 
screw  7  is  taken  off  in  order  to  move  the  ball*  8  a  piece 
screwed  permanently  into  the  lower  part  of  the  socket  at 
9^  through  the  center  of  which  a  small  cylindrical  screw  7 
passing  up  the  center  of  the  helical  springs  acts  power- 
fully upon  the  cup  and  ball  5.  The  introduction  of  the 
piece  8  admits  of  the  screw  7  to  be  very  small  in  diameter^ 
which  greatly  increases  the  leverage  power  of  its  milled 
head.  10  shows  the  form  of  the  steel  stem  which  is 
screwed  into  the  ball,  and  also  of  the  triangular  socket 
attached  to  it,  which  sustains  the  triangular  needle  or  bar* 
Inside  of  the  triangular  socket  a  brass  spring  11  is  screwed, 
which  presses  at  each  end  of  it  upon  the  whole  breadth  of 
the  under  side  of  the  triangular  needle. 

Fig.  16  an  end  view  of  fig.  16  put  together. 

Figs.  17  and  18  are  an  end  and  side  view  of  the  check 
or  stop  12  (fig.  19)  upon  the  triangular  needle  or  bar; 
this  has  also  in  the  inside  a  plate  of  brass,  which  is 
pressed  upon  one  side  of  the  needle  or  bar  by  the 
screw  13. 

Fig.  20  the  needle  point,  made  of  brass,  to  prevent  its 
injuring  the  marble  by  rust,  which  is  screwed  into 
the  end  of  the  triangular  bar. 

The  principal  advantages  of  this  instrument  consist  in 
its  motions  and  positions  being  guided  and  kept  firm  by 
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powers  of  its  own,  and  depending  very  little  upon  the 
judgment  or  care  of  the  sculptor  in  the  application  of  it,, 
he  having  merely  to  stretch  the  needle  point  to  the  intended 
part  upon  the  model,  and  to  move  and  screw  the  check 
upon  the  circular  limb  and  triangular  needle,  and  to  tighten 
the  screw  of  the  rotatory  motion  under  the  circular  limb ; 
and,  lastly,  to  transfer  the  instrument  to  the  bed  of  the 
marble.  The  other  screws  or  motions  are  only  used  to 
fix  a  position  or  positions  of  the  instrument  for  taking 
points  upon  the  sides,  back,  or  any  particular  mass  in 
front  of  the  model,  containing  many  points  which  require 
not  the  major  parts  of  the  instrument  to  be  removed  until 
this  mass  o{ points  be  finished. 

It  must  be  particularly  observed  that,  by  the  addition  of 
three  or  four  checks  or  stops  upon  the  circular  limb  and 
triangular  bar  or  needle,  three  or  tom  points  mdiy  be  taken 
at  once  before  the  instrument. is  removed  from  the  original 
model  to  the  marble.  However,  the  facility  of  transferring 
the  instrument  is  such  as  to  supersede  the  advantage  of 
taking  many  points  at  a  time. 
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N*  I. 
CURING  BRITISH  HERRINGS. 


The  Sum  of  Fifty  Guineas  has  been  voted  this 
Session  to  Mr.  J.  F.  Denovan,  ofLeith^for 
Improvements  in  the  Curing  of  British  Her- 
rings, and  for  his  strenuous  endeavours  to 
bring  them  into  successful  competition  in  the 
Hamburgh  market,  with  the  best  Dutch  Her^^ 
rings. — The  following  communications  have  been 
received  from  him  on  the  subject. 

Lcitli, 
SIR;  October  31, 1818. 

I  BEG  leave,  respectfully,  to  acquaint  you,  that  I  hare 
shipped  by  the  smack  Hope,  Francis  Ord  master,  for 
London,  a  siirteen  gallon  barrel  of  white  herrings,  cured 
by  me  in  the  manner  of  the  Dutch,  addressed  to  WiUiam 
Vaughan,  esq.^  Mincing-lane,  London,  in  order  to  be  laid 
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before  the  Society  of  Arts,  8cc.  The  herrings  contained 
in  this  cask,  are  a  mixture  of  those  cured  by  me  on  the 
west  and  east  coast  of  Scotland,  ^i  the  prosecution  of  a 
plan  to  compete  with  the  Dutch  in  the  continental 
markets. 

It  is  now  four  years  since  I  planned  and  entered  on 
this  undertaking;  and,  although  the  scale  is  limited,  I 
flatter  myself,  that  the  execution  has  at  least  kept  pace 
with  the  design.  Having  acquired  a  thorough  knowledge 
of  the  Dutch  language,  during  a  residence  in  that  country 
in  the  early  part  of  my  youth,  I  returned  to  Holland  about 
four  years  ago,  for  the  express  purpose  of  collecting  from 
all  available  sources  of  information,  such  particulars  as 
might  enable  me  to  carry  through  my  undertaking  with 
success.  The  year  after  my  return,  I  made  it  my  business 
to  visit  the  different  fishing  stations  in  Scotland,  and  to 
be  merely  an  observer  of  the  different  moded  of  cure 
practised  by  my  countrymen.  Wherever  I  went,  I  was  sorry 
to  find  the  most  eminent  and  experienced  fish  curers,  not 
only  deaf  to  my  remonstrances  on  their  method  of  putting 
up  herrings,,  but  strongly  prejudiced  in  favour  of  their  own 
system;  and  that  they  invariably  used  Liverpool  salt  at 
all  times,  and  for  every  species  of  herrings  they  cured, 
which  were  thrown  together  indiscriminately.  The  year 
following  (1817)  having  provided  myself  with  a  complete 
stock  of  Lisbon,  Cadiz,  and  St.  Ubes  salt,  and  baying  brought 
from  Maas  Sluis  (in  Holland),  six  of  the  most  experienced 
gutters  and  packers  of  that  country,  I  proceeded  to  the 
<  West  Highlands  of  Scotland,  with  the  intention  of  curing  a 
quantity  of  the  early  herrings  of  Lochfine,  and  exporting 
them  to  Hamburgh,  in  competition  with  the  Dutch  jagers; 
but  owing  to  the  Dutchmen  I  had  engaged  being  r&p 
tarded  in  their  passage  to  this  country,  my  design  was 
frustrated,  and  the  Dutch  herrings  reached  that  market 
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before  me.  However,  it  was  admitted  by  the  most  ex- 
perienced dealers  in  Hamburgh,  when  my  shipment 
arrived,  consisting  of  forty  barrels^  that  they  were  not 
only  as  well  cured  as  the  Dutch,  bilt  that  the  fish  were,  in 
themselves,  of  superior  quaUty.  Knowing,  from  observa- 
tion and  experience,  that  the  herrings  which  frequent 
the  Bay  betwixt  Dunbar  and  Eyemouth  in  the  month  of 
August^  are  of  the  species  best  suited  for  later  importation 
to  the  German  market,  I  carried  my  Dutchmen  to  Eye- 
mouth, and  cured  openly  for  the  instruction  of  those  who 
chose  to  avail  themselves  of  it,  about  300  barrels 
exactly  in  the  Dutch  mode,  which  I  afterwards  exported 
to  Hamburgh.  These  herrings  were  sold  at  a  price,  which 
would  have  yielded  me  a  decent  profit,  but  unfortu- 
nately the  House  of  Daniel  Lane,  junr.  and  Co.  to  whom 
my  herrings  were  consigned,  suspended  payment,  and  to 
this  moment  I  have  not  received  a  single  sixpence  in 
return,  although  it  may  well  be  conceived  that  as  my 
operations  were  attended  with  extra  outgoings  and  ex- 
penses, my  loss  must  have  been  considerable. 

Although  my  circumstances  could  ill  admit  of  such  a 
blow,  I  was  determined  to  make  another  effort;  and  by 
perseverance  and  exertion,  try  to  recover  the  loss  I  had 
suffered  :  accordingly  in  the  month  of  May  last,  I  again 
brought  over  four  gutters  and  packers  from  Maas  Sluis ; 
and  having  procured  a  vessel  of  about  70  tons  burthen, 
and  provided  her  with  every  necessary,  I  proceeded  to 
Lochfine,  which  I  reached  on  the  27th  of  that  month.  In 
order  to  ensiure  success,  I  engaged,  and  gave  a  bounty  of 
twenty  guineas,  to  one  of  the  most  expert  fishers  and  expe« 
rienced  pilots  of  Newhaven  (Wm.  Main),  not  only  to  pilot 
the  vessel  to  the  different  heads  and  bays,  betwixt  Tarbel; 
and  the  Isle  of  Arran,  but  to  endeavour  to  stimulate  the 
highlandera  to  follow  his  example,  by  casting  hia  neta 
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before  them  along  the  coast.  I,  also  sent  notices  to  the 
different  highland  villages,,  that  bounties  ivould  be  given 
to  those  who  caught  the  firjst  sound  herrmgs;  and  urged 
them  to  action,  by  distributing  oatmeal  and  other  provi- 
sions to  their  famUiea;  and,  I  invited  them  to  send  their 
boysonboardy  to. learn  the  <Dutch  method  of  gutting  and 
packing  the  herrings.    :     . 

My  expectations  were  so  far  answered,  that,  on  the 
4th  of  June,  I  obtained  four  barrels  of  herrings ;  and, 
although  the  great  proportion  was  of  the  Maatje  species, 
still  there  was  among  them  a  considerable  number  of  full 
herrings  of  excellent  quality ;  of  these,  when  carefully 
assorted,  I  sent  to  London  a  quarter  barrel,  which  was 
presented  to  his  Royal  Highness  the  Prince  Regent ;  and 
it  was  certainly  very  gratifying  to  me,  to  be  informed,  that 
his  -Royal  Highness  considered  the  herrings  to  be  the 
finest  he  had  ever  eaten ;  while  Sir  Benjamin  Bloomfield 
gave  it  as  his  Opinion,  that  they  were  superior  to  those  he 
had  lasted  in  Holland.  It  has  long  been  a  custom  with 
the  Hollanders,  to  send  the  first  barrel  of  herrings  taken 
at  sea  to  their  Stadtholder ;  and  the  fortunate  individual 
who  can  do  so,  receives  a  premium  of  a  thousand  guilders. 
But  such  are  the  defects  of  the  British  law,  that  the  fish 
curer  who  removes,  or  exports  his  herrings  without  allowing 
them  to  lie  fifteen  days  in  salt,  to  entitle  them  to  be  branded 
by  the  fishery  oflScer,  forfeits  the  usual  bounty  of  four  shil- 
lings per  barrel  I  TJms,instead  of  any  inducement  being  held 
out  by  government  ta  individuals  to  compete  with  the 
Dutch  in  thcvcontinental  market,  they  are  absolutely  dis- 
couraged; from  doing -so  ;  and,  although  lout-stripped 
tbePutch  with  a,  fleet  of  278  Doggers,  and  supplied  the 
table  k^f  iny  Prince :  with  the  first  herrings  taken  on  tlw 
British  Coast,  previous  to  the  King  of  the  Netherlands 
receiving  his-compKn^ent,  what  has  been  my  recompense  ? 
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I  do  not  mean  that  this  should  be  regarded  as  a  reflection 
on  the  legislature,  but  as  a  defect  and  grievance  which, 
through  such  a  channel  as  the  Society,  may  meet  redress. 
For  I  flatter  myself,  that  were  it  represented  in  the  proper 
quarter,  this  glaring  error  would  immediately  be. corrected, 
so  as  to  put  the  British  fishermen  on  an  equal  footing  with 
those  of  Holland.  :  . 

After  sending  off  the  quarter  barrel  of  Herrings  to 
London,  I  engaged  a  fast  sailing  schooner,  called  the  Two 
Sisters,  Komeyer  master,  which  was  then  lying  in  Leith 
harbour,  to  act  as  a  Jager  :  I  sent  her  through  the  canal 
to  Greenock,  to  receive  and  run  to  Hamburgh,  with 
fifty  barrels  of  my  herrings  so  soon  as  they  could  be  cuted 
and  shipped  on  board  her ;  and  I  flattered  myself,  from 
the  arrangements  I  had  made,  that  I  should  not  only  have 
the  first  herrings  in  the  German  market,  but  that,  the 
herrings  I  imported  would  be  of  a  superior  quality  to 
those  of  Holland.  In  this,  however,  I  was  grievously  dis- 
appointed, for  owing  to  the  breaking  down  of  one  of  the 
banks  betwLxt  Kelvin  and  Greenock,  the  canal  was  in 
consequence  shut ;  and  my  vessel,  with  the  fifty  barrels  of 
herrings  on  board,  unfortunately  locked  in  for  twelve 
days !  After  getting  her  through  the  canal  to  the  Frith 
of  Forth,  she  not  only  met  with  adverse  winds,  but  was  so 
much  becalmed  a.t  sea  that  she  made  a  pjas^ag^  of  no  less 
than  eleven  days  to  Hamburgh ;  and  th^  market  having  in 
the  interval  been  filled  or  rather  glptted^with  herrings  by 
the  Jagers  of  Holland,  Emden  and  .Altpnipi,  my  fifty  bar- 
reU  only  netted  123/.;  and  a$  they  stood  me  fully  6/.  per 
barrel^  my  loss  was  about  200.  Intermediately  however^ 
and  while  the  schooner  was  locked  up  in  the  canal,  I  got 
forward  to  Leith  a  few  kegs  of  herrings,  which  I  shipped 
by  the  smack  Edina,  I.  I.  White,  master,  to  Hamburgh. 
They  arrived  only  tXLH)  cfoys  after the/r^^.  Dutch  Jager j  and 
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Bold  at  the  rate  of  16/.  per  barrel :  had  nothing  befaUen 
the  schooner,  and  had  the  fifty  barrels  reached  Hamburgh 
at  the  same  time  as  the  Edina,  I  should  certainly  have 
reahzed  about  400/.  sterling ;  and  had  the  schooner  got 
there  before  the  Dutch  Jager,  I  should  have  gained  200/. 
or  300/.  more,  for  the  Dutch  got  from  20  to  26/.  sterling  per 
barrel  for  their  herrings,  which  it  is  admitted  in  Hamburgh 
were  of  inferior  quaUty  to  mine.  The  importation,  how- 
ever, of  these  kegs,  and  of  the  60  barrels  afterwards,  has 
certainly  done  much  for  the  British  fishery,  by  giving  it 
a  character  in  the  German  market  which  it  never  before 
possessed. 

Although  my  project  at  Lochfine  had  the  effect  of 
making  the  Highland  fishermen  try  the  fishing  much 
earlier  than  usual,  it  did  not  operate  in  my  favour  in 
the  end ;  for  the  proprietors  of  the^rcsA  fish  wherries  at 
Glasgow,  on  hearing  that  I  was  successful,  immediately 
dispatched  their  boats  to  the  fishing  ground,  and  bought 
up  the  herrings  from  the  Highlanders  to  carry  to  that 
market,  in  a  fresh  state,  at  such  a  high  price  that  they 
were  actually  retailed  in  that  city  at  3d.  per  fish.  It  was 
even  with  difficidty  that  I  could  obtain  herrings  from  the 
boats  at  the  rate  of  5s.,  6s.,  Is.,  and  even  %s.  per  hundred 
fish.  After  I  had  dispatched  the  schooner  with  the  fifty  bar- 
rels for  Hamburgh,  and  had  cured  about  twenty  barrels  to  be 
done  up  in  kegs  for  the  supply  of  the  Edinburgh  market, 
I  gave  up  the  attempt,  and  carried  my  Dutchmen  to  Eye- 
mouth as  in  the  preceding  year ;  for  even  at  the  lowest 
rate,  say  bs.  per  hundred,  I  could  not,  as  the  season 
advanced,  salt  and  export  these  herrings  without  suffering 
a  loss. 

The  example  I  set  at  Lochfine,  however,  was  not  with- 
out its  advantages :  it  certainly  was  the  means  of  employ- 
ing many  idle  men,  who  were  on  the  point  of  emigrating 
to  America ;  and  by  having  invited  on  board  the  sons  of 
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the  fishermen^  and  having  instructed  them  carefully  in  the 
Dutch  mode  of  gutting  and  packing,  I  shall  be  enabled 
next  year  to  prosecute  my  undertaking  without  the  aid 
of  Hollanders. 

At  Eyemouth  the  fishing  was,  in  general,  but  very 
limited ;  and  owing  to  the  boats  at  that  port  having  been 
previously  engaged  to  the  curers  resident  there,  I  could 
only  procure  and  salt  ninety  and  an  half  barrels  of  prime 
fiill  herrings  for  exportation,  and  fourteen  kegs  for  home 
consumption  and  sample.  These  ninety  barrels  I  sold  to  a 
respectable  merchant  and  fish  dealer  from  Hamburgh,  at 
thirty-seven  shillings  per  barrel;  being  six  shiUings  per 
barrel  above  the  market.  This  merchant  left  Leith  some 
days  agQ  for  Hull,  otherwise  I  should  have  obtained  a  cer- 
tificate from  him  expressive  of  his  opinion  as  to  quality  and 
cure ;  but  I  have  written  to  him  to  send  me  such  a  docu- 
ment, and  should  it  arrive  in  time,  it  will  accompany  this 
letter. 

Last  year  I  sent  sample  kegs  of  my  herrings  to  several 
public  characters  both  in  Edinburgh  and  London,  to  leant 
their  opinions  on  the  mode  of  cure  I  had  adopted ;  and  I 
have  used  the  freedom  to  send  up  a  few  of  the  letters  re- 
ceived firom  these  gentlemen,  for  the  perusal  of  the  Society. 
I  regret  however  that  the  existence  of  this  very  laudable 
institution  only  came  to  my  knowledge  within  the  last 
eight  days.  Had  I  known  it  last  year^  I  would  have  for- 
warded samples  for  inspection.  Although  I  must  account 
myself  a  stranger  to  the  rules  and  regulations  of  the 
Society,  yet  aware  of  the  liberality  of  all  Enghsh  Institu- 
tions of  that  nature,  I  humbly  submit  to  their  considera- 
tion a  faithful  and  true  sketch  of  my  proceedings,  with  a 
sixteen  gallon,  barrel,  containing  ^just  and /air  specimen 
of  the  herrings  cured  by  me,  as  well  at  Lochfine  as  in  the 
North  Sea :  they  may  easily  be  distinguished  from  one 
another  by  the  manner  in  which  they  are  gutted..    The 
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North  Sea  herrings  have  the  gut  hanging  out  in  the  man- 
ner  of  the  Dutch,  which  has  the  effect  of  enriching  the 
pickle  ;  while  those  of  Lochfine  are  clean  gutted^  a  measure 
absolutely  necessary  for  their  perfect  preservation  ;  for  the 
quantity  of  fixed  oil  which  proceeds  from  the  gills  and  gut 
of  the  Lochfine  herrings  in  the  early  part  of  the  season,  is 
BO  great,  that  it  would,  by  allowing  the  gut  to  remain, 
tarnish  the  scales,  and  to  use  the  curer's  phrase,  gild  the 
herrings. 

The  herrings  contained  in  the  sixteen  gallon  barrel  are 
cured  in  the  manner  described  in  my  certificate ;  and  any 
further  information  which  the  Society  may  wish  to  procure 
in  regard  to  the  white  herring  fishery,  I  will  communicate 
with  pleasure,  by  way  of  question  and  answer. 

For  the  last  two  years  I  have  been  in  correspondence 
with  the  British  White  Herring  Fishery  Board,  at  Edin- 
burgh, to  whose  inspection  I  submitted  several  specimens 
of  my  herrings ;  and  I  also  corresponded  with  the  com- 
missioners individually,  as  will  appear  from  their  letters 
herewith  sent.  As  these  gentlemen  are  perfectly  aware 
of  the  exertions  I  have  used  and  the  money  I  have 
expended  in  the  attempt,  I  supplicated  their  interference 
with  government  in  my  behalf,  to  get  some  assistance  to 
enable  me  to  carry  through  my  undertaking ;  but  although 
these  gentlemen  declare  my  herrings  to  be  not  only  a  great 
improvement  on  the  British  mode  of  cure,  to  be  most  ex- 
cellent y  and  that  they  heartily  xmsh  me  success  in  my  un- 
dertaking, yet  they  conceive  it,  as  they  say,  to  be  entirely 
ont  of  their  line  to  recommend  any  fish  curer  to  govern- 
ment. The  project  I  have  embarked  in  may  be  attended 
with  difSt^ulties  and  disappointments,  but  it  is  evident  that 
perseverance  will  overcome  them  ;  and  as  it  embra'ces  an 
object  of  great  national  importance,  I  flatter  myself  \{ 
government  knew  my  position,  they  would  assist  me ; 
but  having  no  interest  at  court,  I  fear  the  story  of  a  friend- 
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less  and  obscure  individual  would  hardly  be  noticed;  I 
must  therefore  proceed  with  the  means  I  possess  :  these 
means  are  indeed  very  slender,  but  still  perseverance  with 
due  exertion  may  do  great  things  ;  and  although  untoward 
circumstances  have  occurred  in  the  way  of  my  undertaking 
they  were  such  as  I  could  not  have  foreseen  ;  and  if  in 
the  succeeding  year  I  am  so  fortunate  as  to  anticipate 
the  Dutch  in  the  German  market,  I  shall  be  amply  re- 
warded without  the  assistance  of  any  one. 

It  will  afford  me  much  pleasure  to  learn  that  the  spe- 
cimen of  my  herrings  meets  the  approval  of  the  Society  ; 
and  should  this  laudable  institution  feel  itself  warranted 
in  giving  me  any  encouragement,  I  shall  be  most  grateful 
for  their  bounty.  At  all  events,  whether  the^  present 
specimen  meets  the  approval  of  the  Society  or  not,  I  hope 
they  will  give  me  leave,  when  I  next  summer  repeat  my 
offering  to  the  Prince,  to  send  the  Society  a  portion  of  the 
first  fruits  of  my  labour. 

I  am.  Sir, 

A.  Aikin,  Esq.  8cc.  &-c.  &c, 

Secretaryy  8^c,  S^c.  Jas.  Fred.  Denovan. 

Description  of  the  process  adopted  hy  J;  F.  Denovan, 
in  curing  Herrings  in  the  manner  of  the  Dutch  at 
Lochfine. 

When  the  herrings  are  broilght  alongside  the  salting 
vessel  in  the  fishing  boats,  they  are  counted  over,  atid 
received  into  a  large  net  bag  with  ati"  iron  hoop  and 
handle  five  feet  long,  and  conveyed  aft  in  the  vessel  under 
an  awning  to  prevent  their  being  tarnished  by  the  sun  or 
showers      Four  large  baskets  are  then  placed  to  receive 
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the  different  sorts,  viz.  maatzes,  full-sized,  prime  full 
herrings,  and  spent  JUhy  shoitenjishy  and  stragglers;  which 
three  kst  denominations  are  packed  together.  The  nt-' 
most  care  and  attention  was  paid  to  the  assorting.  Two 
men  were  employed  in  packing ;  and  four  men,  and  as 
many  boys  as  chose  to  come  on  board  were  employed  in 
gutting.  The  gutters  use  a  small  knife  with  a  long  sharp 
point,  about  two  inches  long  in  the  blade  and  four  inches 
in  the  handle,  with  a  loop-hole  through  the  same  to  admit 
the  little  finger  and  prevent  the  blade  from  cutting  the 
thumb  of  the  left  hand,  which  it  is  otherwise  apt  to  do- 
The  blade  of  the  knife  near  the  handle  is  flattened,  and  a 
piece  of  soft  leather  tied  round  it  to  prevent  it  from 
hurting  the  forefinger  of  the  right  Imnd ;  while  the  fore- 
finger of  the  left  hand  is  covered  with  a  thick  leather 
thimble,  to  prevent  the  long  point  of  the  knife  from  run- 
ning into  it.  Each  gutter  has  on  his  right  hand  an  oblong 
wooden  trough,  about  four  feet  in  length,  covered  thinly 
with  fine  Cadiz  salt,  into  which  he  throws  the  herrings 
(previously  assorted)  as  they  are  gutted.  In  gutting,  the 
point  of  the  knife,  which  is  longer  than  that  used  by  the 
British,  is  run  through  the  neck  between  the  gill 
and  the  bone;  the  long  small  point  perforates  the 
bone ;  it  ip  then  drawn  back,  and  by  turning  the  fore- 
finger of  the  right  hand  round  the  head  of  the  herring, 
and  catching  the  point  of  the  knife,  the  gills,  stomach, 
and  gut  are  pulled  out  betwixt  the  first  and  second  fingers 
of  the  right  hand.  When  each  gutter  has  emptied  his 
biiaket  by  gutting  the  herrings  and  throwing  them  into 
the  wooden  trough,  a  quantity  of  fine  Cadiz  salt  is  thrown 
over  them,  and  mixed  with  his  hands  to  and  fro,  until  the 
salt  has  taken  due  effect,  and  the  herrings  will  not  slide 
off"  the  hand  or  the  wooden  shovel,  with  which  they  are 
also  turned  over.    The  packer  then  begins  to  pack.    First 
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an  equfll  qua&tity  of  Lisbon  loid  Cadiz  «alty  with  oae<» 
tiiird  of  St.  IHbes  salt  (pounded  in  a  mortar)  is  strew^ 
equally  on  the  .bottom  of  the  barrel ;  the  packer  then  lays 
a  row  of  herrings  down  on  their  backs,  with  the  head  of 
the  one  to  the  tail  of  the  other,  which  he  strews  over  with 
aalt ;  the  next  row  is  laid  across  the  fir^t,  and  so  on, 
strewing  salt  on  each  until  the  barrel  is  filled,  when  the 
whole  are  pressed  down  with  a  piece  of  round  wood ;  four 
pounds  weight  of  salt  are  then  strewed  ovet  the  top,  and 
the  cask  headed  up.  The  packer  then  marks  on  the  side 
c^  the  cask  the  date,  and  the  curer  enters  the  same  in  his 
journal.  In  three  days  afterwards  the  barrels  are  opened, 
the  superfluous  pickle  poured  off  and  preserved,  and  the 
barrel  filled  up  from  another  of  the  same  morning  curing. 
The  British  statute,  requires  the  herrings  to  lie  fifteen 
days,  until  they  can  be  branded  for  bounty;  but  expe- 
rience has  proved  that  ten  days  is  perfectly  sufficient  for 
priming.  The  casks  are  opened  at  the  expiration  of  the 
fifteen  days,  and  examined  by  the  officer  of  the  fishery^ 
whose  duty  it  is  to  see  ttiat  the  casks  be  jM'operly  filled 
up  before  branding ;  but  it  is  to  be  lamented  that  the 
statute  leaves  it  to  the  discretion  of  the  curer  to  fill  up 
the  barrels  with  what  herrings  he  thinks  proper,  and  that 
without  discrimination ;  for  it  is  a  fact  that  wiU  not  admit 
of  contradiction,  that  the  British  curer  knows  nothing  of 
assorting  herrings,  or  ever  attempts  to  practise  it. 

Many  of  the  British  curers  wiU  not  allow  their  herringer 
to  be  pressed  down  with  the  round  piece  of  wood  I  have 
before  mentioned,  or  to  use  their  own  phrase  to  be 
**  dunted,''  and  the  reason  is  obvious ;  their  herrings  are 
not  assorted,  consequently  those  which  are  very  full  of 
milt  and  row  (near  spawning)  when  laid  on  their  backs  with 
•mall  maatzes  or  spent  fish,  must  yield  to  the  unequal 
pre&sure ;  but  when  properly  assorted,  it  has  the  effect  of 
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causing  Ae  fixed  oil  to  come  up  witk  the  pickle  to  the 
top  of  the  barrel,  when  it  can  be  skimmed  off  with  a  tin 
platter,  which  has  an  excellent  effect  in  preserving  the 
fish  in  a  sweet  and  sound  state. 

With  the  superfluous  pickle,  when  freed  of  oil,  I  at- 
tempted the  cure  of  mackarel,  first. gutting  them,  laying 
them  in  Cadiz  and  common  pan  salt,  and  pouring  the 
herring  pickle  over  them.  I  had  not,  however,  an  oppor- 
tunity of  trying  this  experiment  to  any  extent,  the  season 
for  that  fish  being  nearly  over  when  I  reached  Eyemouth, 
but  firom  what  I  did  cure  in  this  way,  I  am  satisfied  that 
it  will  answer  extremely  well,  and  that  mackarel  cured  in 
that  way  would  find  a  ready  market.  In  this  way  the 
fish  are  preserved  in  a  soft  plump  state,  and  the  herring 
pickle  adds  to  their  flavour.  Next  y^ear  I  intend  to  try 
something  in  this  way,  and  shall  send  an  essay  to  the 
Society. 

It  is  much  to  be  regretted  that  government  do  not  re- 
move the  duty  firom  foreign  salt,  when  it  can  be  imported 
a.t  a  moderate  price.  For  it  is  a  certain  fact  that  all  kinds 
of  Liverpool  salt  are  alkaline  and  bitter,,  and  our  herrings 
can  never  possess  the  flavour  of  Dutch  herrings  when 
cured  with  it.  Besides,  the  Lisbon  and  Cadiz  salt  i»  not 
only  much  more  perfect  from  an  equal  combination. of  the 
mgredients  with  which  it  is  composed,  but  is  a  much  more  . 
powerful  antiseptic,,  and  better  adapted  for  preserving 
herrings  in  a  warm  climate. 

At  Eyemouth  exactly  the  same  process  was  used,  with 
the  exception  of  St.  Ubes  salt,  .which  is  too.  strong  for 
North  Sea  herrings ;  and  that,,  as  the  fish  are  much  leaner 
there,  the  Dutch  mode  of  leaving  the  long  gut  hanging 
out  was  implicitly  followed.  The  herrings  are,  however, 
brought  to  the  shore  at  Eyemouth,  and  cured  either  o^ 
the  quay  or  in  cellars  -^  I  preferred  the  latter,  so  as  the 
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fish  might  be  protected  from  the  sun  and  rain,  both  of 
\?hich  never  fail  to  injure  the  appearance  of  the  herrings 
in  more  respects  than  one.  • 

Leitb,  2nd  Nov.,  1818. 
This  relates  to  my  affidavit  of  this  date. 

Jas.  FbED.   DsNOVAJf. 

Before  me, 

George.  Gantain,  J.  P. 

Hamburgh, 
JuljrSO,  18ir. 

ScHADTLEB,  Davids,  John  and  Co.,  merchants  of  the 
city  of  Hamburgh  declared  upon  oath,  that  the  thirty-nine 
barrels  (one  barrel  having  been  used  to  fill  up  the  other) 
of  herrings^  which  they  received  by  the  Waterloo,  captain 
Claussen,  and  which  w^e  consigned  to  them  by  Messrs. 
J.  F.  and  F.  G.  Denovan  of  Leith,  have  been  of  an  equal, 
if  not  better  quality  than  the  herrings  imported  a  fortnight 
ago  from  Holland  and  Embden,  and  if  these  should  have 
arrived  before  them,  should  have  fetched  the  price  of  at 
least  twenty-five  pounds  sterling  per  each  barrel. 

If  these  herrings  had  been  salted  with  Lisbon  salt^  and 
if  the  barrels  had  been  made  in  the  same  manner  as 
the  Dutch,  even  the  herring  company  here  should  not 
then  have  taken  them  for  Scotch  herrings,  which  are  not 
liked  here  at  all,  and  always  to  be  got  50  per  cent  cheaper 
than  Dutch  herrings, — ^which  prejudice,  however,  they 
hope  to  do  away  entirely  in  future,  if  the  herrings  are 
salted^  prepared,  &c.  in  the  way  above-mentioned.  . 

ScHADTLEB,  Davids,  John  and  Co. 

Sworn  before  me  at  Hamburgh,  the 

29th  of  July,  1817,  Alexandeb 

CocKBUBN,  his  majesty^  Envoy 

Extraordinary,  in  Lower  Saxony. 

02. 
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Hiiiiburglv 
July  ST,  IWr, 

TntNKtNO  it  my  duty  to  encourage  this  branch,  of 
trade,  I  have  tdken  particular  pains  to  ascertain  the  facta 
mtfationed  in  this  affidavit,  and  I  now  certify  to  those 
whom  it  may  concern,  that  according  to  the  best  of  my 
judgment  the  statement  is  perfecttly  correet. 

Alexander  Cockbu&n. 
His  Majesty's  Envoy  Extraordinary 
in  Lower  Saxony. 


Hamburgh^ 
July  8, 1818. 

At  the  request  of  Mr.  Jurgen  Bona  Meyer,  fish  oarer 
of  this  place,  we  the  undersigned  sworn  brokers,  have 
examined  several  barrels  of  Lochfine  herrings,  landed  the 
day  before  yesterday  per  the  Edina,  J.  J.  White,  master 
from  Leith,  and  declare  them  to  be  of  a  superior  kind  of  her* 
rings  to  any  hitherto,  to  the  best  of  our  knowledge,  imported 
to  our  market  from  great  Britain,  and  which  to  all  pro* 
bability  might  have  fetched  the  same  high  price  which 
were  paid  this  week  for  the  first  Dutch,  Embden,  or 
Danish  herrings  in  case  the  Edina  had  arrived  earUer  in 
port ;  for  in  our  estimation  the  fish,  as  well  as  the  mode 
adopted  in  curing  the  same,  are  such  as  to  entitle  said 
Lochfine  herrings  to  the  largest  share  in  the  consumption 
of  our  neighbounng  markets,  provided  they  he  shipped 
rather  early  in  the  season  to  this  port. 

Coinciding  in  the  facts  above  related,  we  bear  testi* 
mony  to  the  same  by  means  of  our  signatures. 

John  Paul  Rip  Ine. 

JOBANN  GeKHARD  MaACK. 
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CoNciTRRiNO  in  the  foregoing  statement,  Iliaye  to 
certify  that  the  aforesaid  herrings  are  of  Mr.  J.  Denovan's 
curings  and  I  deem  it  useful  to  add  that  said  Lochfine 
herrings  would  even  surpass  in  quality  the  Dutch 
herrings  if  proper  care  could  be  taken  to  preserve  the 
brightness  of  the  scales. 

JuRGCN  Bona  Mstbr, 
Fish-Gurer. 
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RECEIVED  BY  THE  SOCIETY 

IN  181?. 
With  the  Namci  of  the  Dcnen. 

J,  C.  CuRWEN,  Esq.  M.P.  V,P. 

Repoets  of  Committees  and  Papers  published  by 
the  House  of  Commons,  among  which  are  the 
following : — 

Pilchard  Fishery,  1785-6. 

British  Fisheries,  1786-98. 

Herring  Fishery,  1798-9, 1800^11-14-15.16. 

Newfoundland  Trade,  1792-3. 

Sierra  Leone  Company,  1804. 

African  Company,  1816. 

Isle  of  Aldemey,  1811. 

Buchannan  on  Jaggernaut,  1813. 

BuUer  on  Do.,  1813. 

Grant  on  the  Morals  of  Asiatics,  1813. 

College  at  Fort  William,  1813- 

Mutiny  at  Vcllore,  1813. 


Digitized  by 


Googk 


20»  PRESENTS. 

East  India  Missionaries^  1813. 

Interrogatories  by  the  Governor  General  of  Bengal, 

1813. 
Papers  on  East  India  Affairs^  1813. 
Private  Trade  to  India,  1819. 
Glossary  of  East  India  Names  and  Terms,  1813. 
^Eest  India  Company's  Lteences  for  Private  Trade, 

1814. 
East  India,  Company's  Charter,  1814. 
Scotch  Distilleries,  1798-8^. 
Making  Malt,  1806. 
Malt  ir6M  Barley  and  Bigg,  1 8^6. 
Sprinkling  Malt,  1806-7. 
Use  of  Sugar  in  the  Dktifleries,  1807r8. 
Com  Trade,  1804. 

Com  Trade  tod  Cam  Lawa,.  1813*14-15. 
Assize  of  Bread,  1815. 
Agricultural  Distress,  181& 
The  Waste  Landa,  1796. 
Woollen  Trade,  180S. 
Woollen  Manufacture,  1806. 
Copy-right,  1813. 
Apprentice  Laws,  1813. 
Steam-boats,  1817. 
Laws  rdatmg  to  Leather,  1816.  "* 
Gas-Light-Company,  1809. 
Salt  Duties,  1801. 
British  Museum,  1805-:14. 
Mr.  Greville's  Collection  of  Minerals,  1810. 
The  Elgin  Mari>les,  1816. 
The  Lansdown  MSS.,  1807. 
Surveyor-General's  Itep^rts^  1797>  1802.&.»» 
Commissioners    of  Woods    aqd    Forests    Reports, 

1812-14-16. 


Digitized  by 


Googk 


PRESENTS.  »1 

Various  Papers  re6|>ectmg  Gold  asid  Stli^^  eoined 

and  in  Bullion,  1810^11. 
Sir  Isaac  Newton  on  the  State  of  the  Coin  (ivprint), 

1813. 
Various  Papers  relating  to  tbe  Issues  of  the  Banks 

of  England  and  Ireland/lSU. 
Fo^ry  of  Baidc-w>tes,  1819. 
Revenue  of  Ireland,  1803. 
Trade  and  Revenue  of  Ireland/ 1804. 
Finance  of  Great  Brittds^  1814-1^16. 
Finance  of  Ireland,  1814-15-16. 
W^hts  and  Measures,  1814. 
Population  Abstract,  1801-2-11. 
Employment    of     Boys    in    sweeping    Chimnies, 

1817-18-19. 
Employment  of  Children  m  Manuiactories,  1816. 
Education  of  the  Lower  Orders  in  England,  1816. 
Education  of  the  Poor  in  Ireland^  1813-16. 
Committee  for  preventing  Mendicity,  1816-16.. 
Watch  and  PoUce  of  the  Metropolis,  1812-16. 
Penitentiary  Houses,  1811-12-13. 
Penitentiary  at  Milbank,  181& 
Gaols  of  London,  1814. 
State  of  the  Madhowes,  ldl6-16. 
Lancaster  Prison,  1812. 
Lincoln  Prison,  1812. 
lighthouses,  1812-13. 

Improvements  in  tiie  Port  of  Londim,  1796^9, 1800 
London  Docks  (the  Mesdiaats  Phm),  1797, 
Port  of  London,  1813. 
Pavement  of  London,  1816. 
Improvements  in  Westminster,  1814. 
Dramage  of  the  Bedford  Level,  1795. 
Windsor  Forest,  1809-10. 
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Embankments  in  Catwater,  1806. 

Plymouth  Break-water,  1812. 

Plymouth  Sound,  1812. 

Broadstairs  Pier,  1808. 

Margate  Pier,  1808. 

Royal  Military  Canal,  1807. 

Telford  on  the  Coasts,  &c.  of  Scotland,  1803. 

Do.  on  the  N.  W.  of  Scotjand,  1809. 
Crinan  Canal,  1«04-16. 
Caledonian  Canal,  1803-4-5-6.7.8-9-10.11-12.14-15- 

1816. 
Holyhead  Harbour  and  Pier,  1808-10-12-14-16. 
Porthleyen  Harbour,  1814-16. 
Inland  ^uvigatton  of  Ireland,  1813. 
Royal  Irish  Canal,  181 1-14. 
Ardglas  Harbour,  1809-10. 
Houth  Harbour,  1810. 
Port  of  Dublin,  1806. 
Dundrum  Pier,  1809. 
Bogs  of  Ireland,  1810-11-14. 
Comparative    advantages    of   Broad   and    Narrow 

Wheels,  1806.9. 
State  of  the  Highways,  1808. 
Roads  of  England  and  Wales,  1811. 
Roads  to  Holyhead,  1811. 
Holyhead  and  Bangor  Roads,  1815-16. 
Road  between  Carlisle  and  Glasgow,  1815.  . 
Road  between  CarUsle  and  Port  Patrick,  1811. 
Roads  and  Bridges  in  Scotland,  1816. 
Highland  Roads  and  Bridges,  1803-4-5-7-9-11-13- 

1814-15-16. 
Queen's  Ferry  Passage,  1814. 
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FROM  JANUARY  181^,  TgPgCBMIBR  int. 
R.  ACKERMANN,   EsQ. 

A  Quarto  Volume,  entitled  "  The  History  of  Litho- 
graphy." 

A  Lithographic  Press* 

The  Board  of  Agriculture. 

Communications  to  the  Board  of  Agriculture,  Part  I, 
Vol.  1,  of  a  New  Series. 

Arthur  Aikin,  Esq. 

Observaitions  on  a~  Series  of  Specimens,  presented  to 
the  Geological  Society,  by  the  Hon.  Henry  Grey  Bennet, 
by  Arthur  Aikin,  Esq.,  thin  Ato. 

Observations  on  the  Vallies"  and  Water-courses  of 
Shropshire,  and  of  parts  of  the  adjacent  Counties,  by 
Arthur  Aikin^  Esq.  thin  Ato. 

Professor  Giovanni  Aldini. 

A  Book,  entitled  '^  Saggio  Esperimentale  suU  Estema 
AppUcation  del  Vapore,"  by  the  Author^ 

A  Book,  entitled  ^^  Saggio  sulla  Leva  Idraulica,''  by 
the  Author. 

The  As&erican  Academy. 

Part  I,  Vol.  4,  of  Memoirs  of  the  American  Academy. 

The  Society  of  Antiquaries. 
Part  I  of  the  19th  Vol  of  the  Arch»ologia. 
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Wm.  Asicbt/Esq. 
A  Print  framed  and  glazed— Tlie  Dairy  Maid. 

James  Aspsenb,  Esq. 
European  Magazine,  Vols.  74  and  75. 

Sir  Joseph  Banks,  Bart.  8cc. 
An  Etching. 

Mr.  G.  Barlace. 

1  Vol.  12mo.  Short  Sketch  of  the  Progress  of  Knoir. 
ledge  in  England. 

R.  C.  Barnett,  Esq. 
Two  Eugravii^s.. 

Mr.  Bew. 
An  8vo.  entitled  «  Bew  on  Teeth." 

The   Committer   AProiirrElx   to    conbuct     t^s 

SlTBSGBtVTtOII     MB    tVB    FAMILY     OF   THE    LATE 

Mr.  Clennbll. 

An  Etching  fh>m  the  laite  Mr.  CasBntU'ii  Painting  of  the 
Battle  of  Waterloo. 

The  Cork  Institution. 
Report  for  1819;  and  Bye-Xairs  of  ihe  Cork  InititQtion. 
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R.  S.  CbibBj,  Esq. 
Several  Fahutbk  Prmis,  vif^ 

Portraits    of  the    Right  Rev.  Samuel  Goodenough^ 

L  L.  D.  F.  R.  S.,  and  L.  S.  Lord  Bishop  of  Carlisle. 
John  Lord  Eldon,  Lord  High  Chancellor. 
Sir  Nathaniel  Dance. 
The  Most  Noble  Augustus  Henry  Duke  of  Grafton, 

K.G.  8CC.&C. 
George  John  Earl  Spencer. 
Joseph  Jekyll,  Esq.  F.  R.  S.  F.  S.  A. 
The  Right  Hon.  John  Lord  Teigmnrouth. 
Lieut.  Gen«  the  Marquis  of  Huntley. 
George  WashiiigtoAy  ISaq.  late  'President  of  the  Xhiited 

States  of  America. 
The   Right   Hon.    Robert   Bankes  Jenkinson,  Lord 

Hawkesbury. 
The  Right  Rey.  Jobn  Buckner,  L  L.  D.  Lord  Bishop 

of  Chichester. 
The  Hon.  and  Right  Rev.  Edward  Venables  Vernon, 

Lord  Bishop  of  Carlisle. 
Georgius  Henricus  Law,  S.T.P.  R^S^S.   Episcq[iu8 

Cestriensis; 
The  Right  Rev.  Wm.  Lovt  Mttsel,  D.  D.  Lord  Bishop 

of  Bristol. 
Beilby  Porteus,  D.  D.  Bishop  of  London. 
The  Right  Rev.   Samuel  Horsley,  LL.D.   F.  R.  S. 

F.  A.  S.  Lord  Bishop  of  Rochester,  and  Dean  of 

Westminster* 
Richard  Person,  M.  A.  late  Greek  Professor  in  the 

University  of  Cambridge. 
Lavinia  Countess  Spencer. 

The  Method  of  Catching  wild  Elephants  by  the  Kraal 
in  the  Island  of  Ceylon  in  the  East  Indies. 
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A  representation  of  the  Delivery  of  the  Ratified  Treaty 
of  1790,  by  Sir  Charles  Warre  Malet,  Bart.,  to  his  High- 
ness Sowal  Medarou  Peshwa  in  full  Durbar  or  Court,  as 
held  upon  that  occasion.  a,t  Poonah  in  the  East  ladiea  on 
the  6th  July  1790. 

Mr;  Ctjrle. 
A  Cast  Iron  Bung  for  Beer  Barrels. 

The  Editor. 
No.  4,  of  the  Colonial  Journal. 

W.  Evans,  Esq. 
A  Portrait  of  Charles  Cartwrighty  Esq. 

.    B.  N.  Foster^  Esq. 

Two  Tracts  of  the  Society  for  diffusing  Information  on 
the  subject  of  Capital  Punishment. 

Dr.  Fryer  and  Dr.  Clarke. 

A  Bust  of  the  late  James  Barry,  Esq. 

H.  Gerling,  Esq. 

Two  Views  in  Guilford. 

C.  F.  Greece,  Esq. 

Tracts  and  Observations  respecting  Canada,  by  the 
Author. 

Thomas  C.  Hansard,  Esq. 
.  The  Report  of  the  Baiik  Note  Commission. 
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A  Design  for  a  Typographic  Bank  Note,  framed  and 
glazed.  Also  a  sufficient  number  of  Specimens  of  the 
same  for  the  Volume. 

Richard  Heathfield,  Esq. 

A  Work  entitled,  "  Elements  of  a  Plan  for  the  liqui- 
dation of  the  PubUc  Debt  of  the  United  Kingdom." 

J.  K.  Hedges,  Esq. 

A  Basket  Work  Case  to  prevent  Accidents  in  drawing 
Corks. 

Me.  J.  Henning. 

Restoration  of  the  East  Frieze  of  the  Portico  of  the 
Parthenon^  and  of  the  first  part  of  the  North  side.  ^ 

Me.  W.  Hikst. 
A  Sample  of  Broad  Cloth. 

The  Hobticultueal  Society. 

Part  II  of  Vol.  3,  of  the  Transactions,  and  the  List  of 
Members  of  the  Horticultural  Society. 

Part  III  of  Vol.  3,  of  Transactions  of  the  Horticultural 
Society. 

Me.  Hullmandel. 
Specimens  of  Lithography. 

R.  H.  Hume,  Esq. 

Lex  Mercatoria,  or  a  complete  Code  of  Commercial 
Law,  2  Vols.  4to. 
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J.  W.  Ibbetson,  Esq. 
A  Book  entitled  ^^  Specimens  of  Eccentric  Turning/' 

J.  LiNGVAKD,  Esq. 

An  8vo;  Entitled  '^  An  Inquiry  into  the  Nature  and 
Constitution  of  Timber,"  by  the  Author. 

The  LiniCean  Society. 

Part  II  of  the  12th  Vol.  of  the  Transactions  of  the 
Linnean  Society. 

Wh.  Lumust,  Esq. 

Mortimer^s  Account  of  the  Rise  and  Progress  of  So- 
ciety ;  and  Barry  on  the  real  or  imaginary  Obstructions  of 
the  Arts  in  England. 

The  Manchester   Literary  and  Philosophical 
Society. 

The  3rd  Vol.  of  the  Second  Series  of  the  Manchester 
Literary  and  Philosophical  Society. 

MONS.  MiRAULT. 

.    A  Treatise  on  Artificial  Eyes^  and  a  Specimen  of  Eyes 
framed  and  glazed. 

A.  Mitchell,  Ei^q. 

A  Sketch  of  a  **  Tour  in  the  Highlands  of  Scotland,  in 
thfeyearlSlS.'^ 

An  8vo.  entitled  "  A  If  ew  Theory  of  the  Ea^th.'^ 
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Mrs.  Oaks. 
A  Sample  of  Preserved  Nutmegs. 

Robert  Owen,  Esq. 

A  Pamphlet,  entitled  *^  Tracts  relative  to  a  New  View 
of  Sdciety,"  &c.  by  the  Aijthor. 

Marquis  de  Paiioy. 

Two  Impressions  on  Satin,  being  Illustrations  of  the 
Fables  of  La  Fontaine. 

Two  Prints  and  a  Frame  containing  seven  Portraits. 

Messrs.  Perkins  and  Fai^iman. 

Specimens  of  Engraving  applicable  to  the  prevention  of 
the  forgery  of  Bank, Notes. 

The  Academy  at  St.  pETfiRSBtriiGH. 

Memoim.  of  the  Academy  of  Sciences  at  St.  Peters- 
burgh. 

J.  M.  Rainbow,  Esq. 

'Miller's  Inquiry  into  the  Cause  of  Motion. 
Darwin's  Phytologia. 

Mr.  Ranson. 
Three  Engravings. 

David  Ricardo,  Esq. 

An  8vo.  entitled  "  Ricardo  on  the  Principled  of  Poli- 
tical Economy  and  Taxation."     2nd  Edition. 

VOL,   XXXVII,  P 
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The  Authok. 

Appendix  to  Richmond's  Architecture* 

Me.  Ruddesdale. 
A  Print  of  Dr.  Kerr  of  Northampton. 

Ms.  Gboege  Russell. 

A  Tour  through  Sicily,  performed  by  himself  in  the 
year  1816,  illustrated  ^rith  a  Map,  and  several  Plates. 
A  Specimen  of  Writing. 

Mr.  Sewell. 
A  Trochar  and  Canula  for  hoven  Cattle. 

Wm.  Sewell,  Esq. 
Report  to  Governors  of  Veterinary  College  of  London. 

C.  H.Smith,  Esq. 

A  sheet  of  Lithographic  Printing,  entitled,  ^*  General 
View  of  the  Funded  Debt  of  Great  Britain." 


John  Smith,  Esq'. 

First  Report  of  the  Society  for  the  Suppression  of  Men« 
dicity. 

■  -* 
R.  H.  Solly,  Esq. 

An  impression  from  an  Engraving,  framed  and  glazed, 
being  an  attempt  to  prevent  Forgery. 
Six  impressions  of  each  of  Mr.  Solly's 'Plates. 
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C.  Stokes^  Esq. 

An  Account  of  the  Mammoth,  or  Fossil  Elephant  found 
in  Siberia. 

General  Thornton. 

Lieut.  Gen.  Thornton's  Speech  in  the  House  of  Com- 
mons, on  his  Motion  to  Repeal  the  Declarations  against 
the  Belief  of  Transubstantiation,  and  asserting  the  Wor- 
ship of  the  Church  of  Rome  to  be  idolatrous. 

.Wm.  Tooke,  Esq.      , 

A  Portrait  and  short  Memoir  of  the  late  Granville 
Sharp,  Esq.,  by  the  author. 

A  Prospectus  of  the  new  Granite  Block  Pavement. 

Report  of  the  Committee  on  the  possibility  of  sweeping 
chimnies  without  boys. 

Mr.  Cornelius  Varley. 
Four  Lithographic  Drawings. 

Mr,  De  Ville. 
A  Cast  from  an  Antique  Bust. 

Henry  Ward,  Esq. 

A  Pamphlet,  entitled,  ^'  Some  Experiments  made  with 
the  vapour  of  Boihng  Tar  in  the  cure  of  Pulmonary  Con- 
sumption." 

John  White,  Esq. 

A  Shoe  for  an  Ox,  in  use  at  Christiana,  in  Norway. 
Two  Composition  Tiles. 
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Mr.  Williamson. 

Specimens  of  Engravings  of  Bank  Notes. 

The  use  of  Engraved  Steel  Plates,  fpr  the  prevention 
of  Forgery  of  Bank  Notes,  for  ai  sufficient  number  of 
impressions  to  be  annexed  to  the  Evidence  in  Report. 

Mr.  Jonathan  Wilson. 
A  bronze  Medal  of  the  late  Wm.  Pitt,  Esq. 


1818 
Mr.  W.  Newton. 
A  pair  of  improved  Pocket  Globes. 
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A  CATALOGUE 

OF   THE 

MODELS,  MACHINE^ 

AND  DRAWINGS  OF  THE  SAME,  kc. 

Received  since  the  Publication  of  the  Thirty-sixth  Volume  of 
>  the  8oeiety*s  Transmjtions. 


Agriculture.— Class  I. 

A.  MACHINE  for  weighing  and  binding  Hay,  from  Mr. 
J.  Beckway.     S^e  page  15. 

A  Fruit-Gatherer,  from  Mr.  T.  Lane.     See  page  20* 

Mr.  John  Young's  Apparatus  for  collecting  and  pre- 
paring IMtisIi  Opium.    See  page  23. 

A  Chum,  from  Mr.  E.  Roberta.    See  page  40. 

In  Chemistry. — Class  II. 

Mr.   W.  Cook's  Specimen  of  preserved  Anatomical ; 
^reparations.     See  page  43. 

In  PoLi^TE  Arts. — Glasts  III. 

Speoifnena  of  Lithography.    See  page  53—^8. 
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A  CATALOGUE   OF   THE 

Mr.  S.  Einsle's  Specimen  of  Ivory  Paper.   See  page  59. 

Mr.  D.  Napier's  Tracing  Instrument.    See  page  63. 

Mr.  J.  Barraud's  Strings  to  his  Improved  Violoncello. 
See  page  67. 

In   MaNUFACTUR£S.*^LA99   IV. 

Mr.  G.  Rhodes's  Machine  for  Drying  Woollen  Warps. 
See  page  74. 

In  Mechanics.— <::)la3s  V. 

Captain  Thomas  Bagnold's  improved  method  of  fixing 
the  Cartouch  Box  in  the  Naval  Service.    See  page  79. 

Mr.  W.  Brabazon's  Rowlock.    See  page  83. 

Mr.  A.  Bell's  Universal  Chuck.    See  page  85. 

Mr.  T.  Hack's  Universal  Chuck.     See  page  87. 

Mr.  R.  Greenes  Plough  Gage.    See  page  89. 

Mr.  W.  Bullock's  Spring  Clip  for  Screens.  See  page  92. 

Mr.  W.  Russell's  Lock  for  Liquor  Casks.  See  page  94.  . 

Mr.  G.  Smart's  Bow  and  String  Rafter.    See  page  100. 

Mr.  J.  White's  Double  Door  Spring.     See  page  102. 

Mr.  J.  Cuthbert's  Pneumatic  Trough  and  Blow-pipe. 
See  page  106. 

Lieut.  T.  Cook's  Life  Raft.    See  page  110. 

Lieut.  W.  Rodger's  Life  Raft.    See  page  112. 

Mr.  B.  Donkin's  Counting  Machine.    See  page  116. 
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MODELS,  MACHINES,  &c. 
Mr.  A.  Ainger's  Self-adjusting  Crane.     See  page  124. 

Mr.  Feetham's  Apparatus  for  Sweeping  Chimnies.  See 
page  129. 

Mr.  A*  Senefelder's  Lithographic  Press.     See  page  131. 

Mr.  W.  Aust's  Pump.     See  page  183. 

Mr.  J.  Fayrer's  Sidereal  Regulator,     See  page  138. 

Mr.  W.  Hardy's  Inverted  Pendulum.     See  page  147. 

Mr.  T.  Taylor^s  Repeating  Alarum.     See  page  161. 

Mr.  R.  Phillips's  Method  of  preventing  the  Wheel 
coming  off  when  the  Axle-tree  breaks.  "See  page  168. 

Mr.  J.  Monk's  Machine  for  lessening  the  risk  of  explo^- 
sions  in  Gunpowder  Mills.     See  page  161. 

Mr.  J.  Malam's  Improved  Gas  Meter.    See  page  167. 

Mr.  W.  Behnes's  Improvement  in  the  Instrument  used 
for  transferring  points  upon  marble,  from  original  Models. 
Seepage  172. 
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A 

LIST 

OF 

CONTRIBUTING   MEMBERS 

TO  THE 

SOCIETY 

FOR  THE 
ENCOURAGEMENT   OF 

ARTS,  MANUFACTURES,  AND  COMMERCE. 


Extended  to  December  Sl«^,  I8I9. 


N.  B.  Those  marked  with  *  *  pay  Five  Gnineas  annually ;  those 
madted  with  *  Three  Guineas  annually;  those  with  P  are 
Perpetual  Members ;  those  with  ft  have  served  the  Oflke  of 
.Steward ;  and  those  marked  with  f  are  Stewards  Elect. 


A 

ttJ^HOL,  John,  Duke  of,  K.T.  F.R.S.  Blmr  Athoh 

Aberdeenshire 
*  Alvanley,  William  Lord,  Waterloo-Hotel,  Jermyn-etreet   >. 
p  Anspaehf  Elisabeth*  Margravine  of*  ^' 

p  Acland,  Sir  Thomaa  Dyke,  M.  P.  Kilkrton,  Devon 
p  Antrobus,  Sir  Edmund,  Bart.   F.R.S.    F. S.A.    M.'R.L 
Hyde^fwrk-ewmTt  and  Eaton-Hally  Congkton 

Abbs,  Wm.  Esq.  47,  Upper  Grosvenor-^treet,  and  Rose 

Lodge,  Cobhtm 
Abingdon,  Mr.  L.  J. 

Ablett,  Joseph*  Esq.  JUanbeder-Hall,  near  Ruthen 
Abraham,  Robert,  Esq.  27,  Keppel-street 
i\  Ackermann*  Mr.  Rudolph,  XOi^^trand 
Vel.  xxxm.  (a) 
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p  Ackeri^  James,  Esq.  Ldirk  Hill,  near  Manchester 
ActODi  Samuel,  Esq.  WiUon-^lrnt^  Finshury-square 
Adair^  Alexander,  Esq.  Pallrmatt-court 
P  Adam,  James,  Esq.  Lower  Mildenthorp,  Kendal 

tt  Adam,  William,  Esq.  13,  Albemarle-street 
Adams,  Mr.  Dudley, 

Adams,  Quinsey,  Esq.  United  States  ' 

Agace,  Daniel,  Esq.  26,  Gower-street 
Agar,  John,  Esq.  Stafford-place,  Pimlico 

tt  Agar,  James,  Esq.  F.  H.  S.  5,  Hare-court,  Temple 
p  Aioger,  Mr.  A.  22,  Everett-street 
Ainslie,  Heniy,  M.  D.  25,  Dover-street 
Ainsworlh,  Richard,  Esq.  Moss  Bank,  near  Bolten 
Aitkens,  Mr.  John  Macbell,  9,  Chapel- street,  Grostmor-pL 
Alderson,  Edward,  Esq.  13,  Tavist ockstreet,  Bedford-sq. 
Aldridge,  John,  Esq.  9,  New-square,  UncoMs  Inn 
p  Alexander,  Claude,  Esq. 

tt  Alexander,  Daniel,  Esq.  Blackheath 
Alexander,  Robert,  Esq. 

Allan,  Mr.  James^  BlewetVs-hutldings^  Fetter-lane 
Allason,  Mr.  Thomas,  24,  South  Molten-street 
Allen,  Samuel,  Esq.  59,  Strand 
Allen,  William,  Esq.  7,  LeadenhaU-sfreet 
Allman,  Joseph,  Esq.  5,  Princes- street,  Hanover- square 
Alvarez,  Joseph,  Esq.  4,  Charles-street,  Covent  Garden. 
Anderson,  George,  Esq. 
Ptt  Andrew,  T.  H.  Esq.  21,  Ernst-street,  Red  Uom-square.  and 
Moss  Hall,  Ftnchley  (Chairman  of  the  Committee  of 
Agriculture.) 
Angerstein,  John  Julius,  Esq,  102,  Pall-mall 
Annand,  Alexander,  Esq.  9,  Adelphi-terrace 
Arding,  Mr.  James,  62,  Dorset-street,  Sedisbwrf- square 
Arkwrigbt,  Richard,  Esq.  F.  H.  S.  Cromford,  Dtrby&hire 
Arnold,  J.  $.  Esq*  31,  Golden  square 
Arnold,  Mr.  Wiliiani,  21,  New-street,  Spring  Gardens 
Arthur,  John,  Esq.  6, /.  ^/^aft^ 
Ash  ton,  John,  Esq.  22,  Harp-lane,  Tower^street 
Ash  well,  Mr.  James,  at  B»  Donkin's,  Esq,  Grange  road, 
Bermondsey 

tt  Asperne,  Mr.  James,  32,  Cornhill 

Astbury,  Mr.  James,  5,  Portugal-street 
Ptt  Atcheson,  Nathaniel,  Esq.  F.  S.  A.  35,  fVinchester-street 
Atkins,  John,  Esq.  (Aklerman),  7,  Walbrook 
Atkinson,  Peter,  Esq.  York 
Atkinson,  Thomas,  Esq.  Old  Swan-kne 
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Attersol,  Joseph,  Esq.  Covtnt  Garden  Chambers 
Austine,  Mr.  George 

B 

P  **  tt  Bedford,  John,  Duke  of,  V.P.  F.  S.  A.  F.L.S.  F.  H.S. 
2,  Hamhton-place 
p  Beverley,  Algernon,  Earl  of,  Portman-spiare 
Breadalbane,  John,  Earl  of,  F.  R.  S.  F.H.S.    21,  Park- 
lane,  Sf  Kelchbum-castle,  Argyleshire 
P  Bridgewater,    John    William,    Earl   of,    F.  R.  S.    F.  S.  A. 
F.  L. S.   F.H.S.  Grosvenor- square,  Sf  Ashridge-fark, 
Hertfordshire 
P  Bristol,  Frederick  William,  Earl  of,  F.  R.  S.  St.  Jameses- sq,  * 
p  Buchan,  David,  Earl  of,  LL.  D.  F.  R.  S. 
Braybrooke,  Rfchard,  Lord,  F.R.S.  F.S.A.  F.H.S.   10, 

New  Burlington-'Street 
Banks,  the  Right  Hon.  Sir  Joseph,  Bart.  G.  C.  B.  LL.  D. 
Pr.  R.  S.  M.  R.L  F,  R.  S.  Ed.  M.  R.  L  A.  Soko-square 
p  Baynton,  Sir  William,  Vice  Admiral,  K.  C.  B. 
p  Brooke,   Sir   Richard  De  Capel,   Bart.   F.  R.  S.   M  R.  I. 
F.  H.  S.  Great  Oahley^  near  Kettering 
Belson,  Sir  Charles  Philip,  60,  Jermyn-street 

BabbingtoD,  Mr.  William 

ft  Backler,  Joseph,  Esq.  J  8,  Newman-street 

tt  Bacon,  Anthony,  £sq«  Benham-place,  near  Newbury,  Berks 
p  tt  Bacon,  John,  Esq.  F.  S.  A.  17,  Newman-street 
Badcock,  Mr.  J.  Pimlico  Brewery 
Bagnold,  Captain  T.  M.  7,  High  row,  Knightshridge 
Bailey,  Mr.  John,  Thomases  Hotel,  Berkley -square 
p  Bailey,  Joseph,  Esq.  Cyfartha,  Glamorganshire 
Bailey,  Mr.  William,  272,  High  Holbom 
Baker,  Mr.  Ezekiel,  24,  Whitechapel-road 
Baker,  Mr.  Richard,  65,  Fore-street 
Baker,  Mr.  Richard 

Baker,  G.  L.  Esq.  3,  Paper-buildings,  Temple 
Baker,  John,  Esq.  10,  James-slre.et,  Westminster 
Baldwin,  Robert,  Esq.  6,  Queen-square,  Bloomsbury 
Balme,  Rev.  Edmund,  M.A.  F.  R.S.  F.S.A,  15,  Russell* 

place,  Fitzray- square 
Bancroft,  Edward,  M.  D.  F.  R.  S. 
Bangley,  George,  Esq.  26,  Budge-row 
Barchard,  Mr.  Robert,  4,  Forest*  Lambeth,  Sf  Croydon 
Barker,  Richard,  Esq.  1,  Tavistock-street,  Bedford-sqwrre 
Barker^  Mr.  Timothv  William,  80,  GracechurcH-slreet 
(a  2) 


Digitized  by 


Googk 


T  Barnard,  Edward,  Esq.  Deptfard 
Barnard,  Mr.  Thomas,  72,  Strand 
tt  Barnardiston,  Nathaniel,  Esq.  S^Charlotte'itreet,Bedfm'd'9j, 
Bamet,  Richard  Clemson,  Esq.  62,  Martimer'Street 
Barraud,  Mr.  P.  P.  85,  CarnhiU 
F  Barry,  P.  B.  Esq.  Tottertan,  Notts 
Bartholomew,  Mr.  William,  Winslof -street,  Ox/drd-streei 
Barto  Valie,  Anthony,  Esq.  21,  Haymarket 
Barton,  John,  Esq.  Royal  Mint 
Barwise,  Mr.  John,  jun.  29,  St,  Martin's-lane 
P  Bate,  John,  Esq.  1 5,  Russell'Square 
Bates,  Thomas,  Esq.  11,  South-place,  Kennington 
Batty,  Robert,  Esq.  M.D.  F.R.S.  F.L.S.  27,  Charlotte- 
»  street,  Portland' place 

Bauer,  Mr.  Andrew, 

Bayford,  John,  Esq.  P.  S.  A.  Doctors'  Commons 
Bayles,  Mr.  James,  215,  Strand 

Bayley,  Mr.  Joseph,  8,  Thayer-street,  Manchester-square 
Baylis,  Mr.  William,  28,  Red  Ldon  street,  Holbom 
Baynes,  Mr.  Charles,  9,  Cook's-court,  Carey-streei 
ft  Beale,  Daniel,  Esq.  %  Fitzroy- square 
p  Bean,  Nathaniel,  Esq.  Bath 
p  Bean,  Captain  Isaac,  Ditto 

Beauchamp,  Mr.  William,  25,  Gntftonstreet,  SMo 
Beaufoy,  Col.  Mark,  F.  R.  S.  F.  L.  S.  Bushy,  near  Stanmera 
p  Beaufoy,  Henry,  Esq.  F.  R.S.  F.L.S.  Sowlh  Lambeth 
ft  Beaum«nt,  Daniel,  Esq.  38,  Hart-st  Bloomsbury  (Chahr- 

man  of  the  Committee  of  Miscellaneous  Matters.) 
tt  Beaumont,  J.  T.  B.  Esq.   F.  S.  A.    County  lire  Office^ 
Rggeni-street  (CfaairBian  of  the  Committee  of  Polite 
ArU.) 
Beazley,  Charles,  Esq.  Whitehall 
Beck  with,  Mr.  W.  A.  58,  Skinner-street 
Bedingfeld,  John,  Esq.  F.  S.  A.  Navy  Pay-Office 
Bedington,  William,  Esq.  Camphill,  Birmingham 
Bedwell,  Francis  Benjamin,  Esq.  69,  LamVs  Conduit 'Street 
Bell,  Charles,  Esq.  28,  Deanrstreet,  Soho 
Bell,  Mrs.  Elizabeth 

Bellamy,  John,  Esq.  House  of  Commons 
Bennett,  James  Samuel,  Esq.  Lawrence  Pountney-hiO 
Bensley,  Benjamin,  Esq.  Nelson-square 
Benson,  Arthur,  Esq.  19,  Abingdon- street 
tt  Benwell,  Joseph,  Esq.  Battersea 

Benwell,  Mr.  Samuel,  5,  Carmarthen-street 
P    Berkle}',  John,  Esq. 
tt   Bernascoui,  Francis,  Esq.  20,  Alfred  place 
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.  Bernasconi,  Francis,  jun.  Esq.  20,  Alfred-pUce 
Bevans,  Mr.  James,  66,  Great  Queen-street 
Bevington,  Mr.  Timothy,  34,  Gracechurch-street 
Bewick,  William,  Esq.  1 5,  Nassau-street,  Middlesex  Hespital 
Binyon,  Mr.  Edward,  1 2,  BelVs-huUdingSy  Salisbury  square 
Birdi,  Mr.  Cbaries  Lucas,  71,  Great  Queen-street ^  Uttcoh's- 

inn-fields 
Bird,  Mr.  G.  Hammersmith 
Bird,  Mr.  Stephen,  Kensington 
ft  Bbh,  Thomas,  Esq.  9,  OnrnhiU 

Blackburn,  John,  Esq.  Church-yard-c&urt^  Temple 
Biackbam,  John,  Esq.  ]  89,  Piccadiily 
tt  Blackbume,  John,  Esq.  M.P.  F.R.S.  2,  Park-st.  Westmins. 

p  Bkckett,  John,  jun,  Esq.  20,  London'Street,  Mark-lane 
ft  Blades,  John,  Esq.  5,  Ludgate-AiU 
Blades,  John,  jun.  Esq.  Ditto 
Blake,  Mr.  Cbai'Ies,  l6,  Long  Acre 
tt  Blake,  Robert,  Esq,  14,  Essex-Ureet 

Blakemore,  Richard,  Esq.  Valendra  House,  near  Cardiff 

Blakesby,  Mr.  B.  jun.  Friday-street 

Bland.  Michael,  Esq.  F.R.  S.  F.S.A.  F.L.S.  SO,  Monta- 

gue-place,  Russell-square 
Bligh,  Mr.  Timothy,  11,  Great  George-street^  Westminster 
Bliss,  Mr.  J.  K,  S,  Barbican 
Boddington,  Thomas,  Esq.  37,  Lower  Brook-street 
Bodkin,  Mr.  W.  U.  8,  High-street,  Islington 
Bogaerts,  Mr.  Jdm,  Air^street,  PiccadilSf 
Boissier,  George  Richard,  Esq.  35,  Leicester'square 
Bone,  Henry,  Esq.  R.  A.  15,  Berners-street 
Bonelli,  Angiolo,  Esq. 
Bonsor,  Mr.  Joseph,  Salisbury-square 
tt  Booth,  John,  Esq.    33,  Devonshire-street,  Queen-square 

Booth,  Felis:,  Esq.  3,  Russell-square 
tt  Borradaile,  R.  Esq.  14,  St,  Helen' s-place,  Bishopsgate 
Borradaile,  W.  Esq.  34,  Fenchurch-street 
Bostock,  John,   Esq.  M.D.    F.R.S.    F.L.S.  45,  Great 

Coramstreet 
Boswell,  Mr.T.  422,  Strand 
tt  Botfield.Thos,  Esq.  Hopton-court,  near  Bewdley,  IVorces, 
Bott,  Mr.  Thomas,  10,  Great  Port  land-street 
,  Bowden,  Ambrose,  Esq.  Navy-office 
Boyes,  John,  Esq.  Wansford,  near  Driffield,  Yorkshire 
Braby,  Mr.  James,  Duke-street,  Commercial-^oad,  Lambeth 
Braby,  Mr.  James,  jun.  Ditto. 

Bracebridge,  Walter,  Esq.  2,  Queen-square,  Westminster 
p  Bradshaw,  Robt.  Haldane^  Esq.  M.P*  Worsley-haU^  Lanca' 
shire 
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p  Braithwaite,  Mr.  John,  New  Road 

Braithwaite,  Willianii  £8q.  Oxhejf-flace,  near  Wat/ard 
ft  Bramah,  Mr.  F.  Pimlico 
ft  Bramab,  Mr.  Timotby^  Piccadilly 

Brandt,  Mr.  Charles,  32,  Theobald's  road 
P  BreDnan»  Charles,  Esq.  Vauxhall,  near  the  Gardens 

Brest,  Mr.  Henry,  Smith-street,  Chelsea 

Brice,  Alexander,  Esq.  17>  Euston-sqnare 
P    Brickwood,  John,  Esq.  TO,  Mark-lane 

Brickwood,  Nathaniel,  Esq.  1,  Cresc(nt,  Mtnories 

Brightley,  Charles,  Esq.  Bungay ,  Suffolk 

Brine,  Dr.  Spring  Garden 

Britton,  John,  £^.  10,  Tavist ock-place 

Broadwood,  James,  Esq.  33,  Great  PuUeney-street 

Broadwood,  Thomas,  Esq.  33,  Great  Pulleney-street 
ft  Brockedon,  William,  Esq.  6,  Poland  street 

Brogden,  James,  Esq.  M.  P.    F.  H.  S.  1 15,  Park  street 
Ptt  Brookes,  William,  Esq.  New- street-square 

Brooks,  Mr.  James  W.  110,  Strand 

Broughton,  Mr.  P.  W.  Southampton-street,  Co^nt-garden 

Brown,  Henry,  Esq.  Derby 

Brown,  Octavius,  Esq.  Long  Acre 

Brown,  Capt.  Samuel,  8,  Billiter  square 

Brown,  Thomas,  Esq.  4,  Pump-court,  Temple 

Brown,  Thomas,  Esq.  1 57,  Cheapside 

Brown,  Thomas  Yeats,  Esq.  19,  Manchester-street 

Browne,  Barwell,  Esq.  23,  Foster-lane 

Browne,  Mr.  George, 
V   Browne,  J.  H.  Esq.  Weymouth 

Browne,  Mr.  Thomas,  30,  Goswellsfreet 

Bruce,  Mr.  William,  l6,  King* s-head  court.  Shoe-lane 
pff  Brunei,  Mark  I.  Esq.  F.  R.  S.  4,  Lindsey-row,  Chelsea 

Brulton,  Robert,  Esq.  55,  Old  Broad-street 
p    Buck,  J.  W.  Esq.  31,  Montague-place,  Russell-square 

Buck,  George,  Esq.  13,  Cumberland-street 

Buckley,  Henry ^  Esq.  Lawn,  South  Lambeth 
p    Buckmaster,  John,  Esq.  Ferulam-buil dings 

Bull,  Mr.  S.  T.  l6.  Holies-street,  Cavendish-square 
p   BuUer,  John,  Esq.  94,  Gloucester- place 

Buhner,  Mr.  F.  283,  Strand 

Bulmer,  William,  Esq.  Cleveland- row 

Bubtrode,  Captain,  18,  Broad  street.  Golden-square 

Bunning,  D.  J.  Esq.  1 1 ,  Bernard-street,  Russell-square 

Burbidge,  Mr.  James,  130,  Fleet-street 

Burchill,  Basil,  £sq>  43,  Queen-square,  Bloomsbury 

Burdon,  Alexander,  Esq.  48,  Charing-cross 

Burge,  J.  H.  Esq.  1,  Colebvook  Terrace,  Islington 
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Burke,  Haviland,  Esq.  24,  Sivre-streei 

Burke,  J.  F.  Esq. 
+t   Burnet,  Robert,  Esq.  Vauxhall 

Burrow.  Rev.  E.  J.  M.  A.  F.  R.  S.  F.  S.  A.  70,  EuHm-sq. 

Burt,  Mr.  Benjamiu,  J06,  Swallow- street 

Burton,  Henry,  Esq.  Mdri/le-bone  Park 
tt  Burton,  Launcelot,  Esq.  21,  Newcastle-street,  Strand 

Bury,  William,  Esq.  10,  Ludgate-hdl 
P    Butler,  Mr.  Thomas,  4,  Chrapside 

Butlin,  Mr.  John,  65^  Bread-Street j  Cheapsidc 

Bulterfield,  Mr.  Wm.  173,  Strand 

Butts,  John,  Esq.   74,  Lombard-street 

Bye,  John,  Esq.  ipS,  High  Holborn 

C. 

*  Chichester,  Thomas,  Earl  of,   F.  R.  S.    F.  H.  S.    M.  R,  L 
Strat ton-street t  and  Stanmer,  near  Lewes. 
tt  Chetwynde,  Richard,  Viscount,  11,  Bolton-row 
Ptt  Colchester,  Charley*  Lord,  Kidbrook,  Sussex 
P   Ciai^es,  sir  Thomas,  Bart.  26,  South-street^  GrosvenoiC'Sf* 
Clifford,  Hon.  Hugh,  3,  Gloucester-place  ? 

Cuming  Hon.  General,  John  Leslie,  F.  R.  S.  F.  S.  A. 
♦tt  Conant,  Sir  Nathaniel,  (V.  P.)  11,  Portland-place 

tt  Caddell,  David,  E«q,  Salisbury-square 

tt  Cadogan,  Mr.  John,  Water  street,  Arundel  street 

Cafe,  T.  S.  Esq.  19,  Great  Marlborough- street 

Cafe,  Mr.  Henry  Smith,  48,  Great  Marlboroueh-street 

Calder,  Mr.  James,  Staple  Inn  Buildings,  HMorn 

Callow,  Mr.  Thomas,  \l6,  Swallow  street 

Calverley,  Thomas,  Esq.  !>  A.  Albanif 
p    Campbell,  Di^^ncan,  Esq.  22,  Alfred-place,  Bedford-square 

Campbell,  Wm.  Esq.  Cragie 
Ptt  Capel,  John,  Esq.  32,  Russell-square 

Card,  John,  Esq.  29,  Fttzroy-square 

Card^^ll,  John,  Esq.  Blackburn,  Lancashire 

Carey,  Mr.  George,  Woodford 

Carpue,  J.  C.  Esq.  F.  R.  S.  72,  Dean-street,  Soho 

Carter,  Mr.  Daniel,  Stangate-street,  Lambeth 

Cartwright,  Charles,  Esq.  India  House 

Caslon,  Mr.  Henry,  62,  ChisweU- street  , 

Caslon,  Mr..William,  27,  Burton  Crescent 

Cass,  Frederick,  Esq.  8,  Coleman-street 
Ptt  Cater,  Richard,  Esq.  Bread-street,  and  Enfield 

Cattley,  William,  Esq.  F.  H.S.  71,  Lamb's  Conduit -street 
p    Chalmers,  Alei^ander,  Esq.  Throgmorton-street 
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9  ChaDtrey,  Francis  L.  Esq,  R.A.  F.  R.  S.  F.S./i.  Beigra 
flaee,  Pimlico 
ChapmaDy  Mr.  Thomas^  jun.  Middle  Temple  Hatt 
Chapmaoy  Mr.  Will^m,  9,  Lineoln'iAnn 
Cbard,  Mr.  George,  17,  Poultry 

P  Cbard,  Mr.  Jauies,  Richard-strtet^  Commercial'road 
Cbarlesworth,  Rev.  Joha»  Ossington,  Notts 
Charlton,  William,  Esq.  15,  SaUsbunhg^uare 
Charrington,  Nicholas,  Esq.  Mile  End 
Chawner,  Thomas,  Esq.  82,  Guildford  street 
Children,  John  Geo.  Esq.  F.R.S.  F. L.  S.  M.  R.  I.  F.  S.  A. 
British  Museum 

ft  Christian,  John  Giles,  Esq.  Doctors'  Commons 
Churchill,  Mr.  Samuel, 

tt  Claridge,  John,  Esq.  47,  Pall  Mall 

Clark,  Mr.  Ale»inder,  3,  Richard-street,  Commercial-road 
»tt  Clark,  Richard,  Esq.  (V.  P.)  Chamberlain  of  London,  F.  S.  A. 
Bridgestrett^  Blackjriars 
Clark,  R.  H.  Esq.  Ditto 

Clarke,  Charles,  Esq.  48,  Speldhurst-street^  Burton  Crvacenf 
Clarke,  Frederick  Arnaud,  Esq.  Battersea  Rise 
Clarke,  George,  Esq. 

ClarkiB,  Mr.  Henry,  .72,  Grace^urch'Streei 
Clarke,  John,  Esq.  39,  Throgmort on- street 
Clarke,  Thomas  Tuesdale,  Esq.  34»  Upper  Brook-strte^ 
Clarke,  William,  Esq.  Tynemouth,  NorthumherUmd 
Clarke,  William,  Esq.  2,  Jam/es-sirutt  Adelphi 
Clarke,  William  Tierney,  Esq.  Hammersmith 
Clement,  Mr.  Joseph,  Prospect-place ,  Newington  Butts 
Clenietson,  Stamper,  Esq.  1 5,  Bow-lane^  Ch&apside 
Clerk,  George,  Esq.  Brentford 

f\  Coates,  Robert,  Esq.  23,  Dover  street 

ft  Oobbett,  Pitt,  Esq.  14,  Bedford-street 
Cocking,  Mr.  Bishop* s-walk,  Lambeth 

p   CoggAn,  Cv^p[^\n,  12,  Euston-square 

Colby,  Captain  Thomas,  Koyal  Engineers,  Tower 
Cole,  Rev.  T.  H.  A.M.  Warbleton,  Sussex 
p  Coles,  William,  Esq.  7>  Mincing-lane 
Collier,  Thomas,  Esq.  3,  fitzroy-sfreet 

ff  Collinge,  John,  Esq.  Bridge  road^  Lamfieih 
Collinge,  Charles,  Esq.  Ditto 
Collingridge,  Thos.  Esq.  Liquorpond-street 
Collins,  Mr.  William,  227,  Strand 

p    Colquhoun,  James,  Esq.  13,  St.  James's-place 
Coltman,  W.  B.  Esq. 
Combes,  John,  Esq.  Gas  Light  Companj/,  Ratctifffi 


Digitized  by 


Googk 


Compton,  Mr.  Henry,  ISS^  Fenekurch'Stnei 

Couaut,  William,  Esq.  1 1,  Portland-place 

Condell,  William*  Esq.  52,  New  Bond-street 

Couy,  Thomas,  Esq.  \Q^  Grafton- street 

<^ood»  Mr.  TfaemaSy  68/  Strand 

Cooke,  Chas.  G^mond,  Esq.  Southampton-st.  Covent-garden 
tt  Cooke,  Mr.  George,  St.  Bride's  Church-yard 
tt  Cooke,  Henry,  Esq.  37>  Bedford-square 

Cooke,  Mr.  H.  1,  James-street,  Adelpki 

Cooke,  John,  Esq.  Fitzroy-placet  Kentish-town 
^t  Cooke,  John  Keoworthey,  Esq.  36,  Bed  Lion-square^  and 
Stocks  Staley'woody  near  Manchester 

Cooke,  Mr.  Layton,  1,  Dean^street,  Soho 

Cooke,  Mr.  William,  Mill-place,  Greenwich 

Cooke,  Mr.  William,  Liquorpond- street 

Coombe,  Bernard,  Esq.  Newcastle-under  Line,  Staffordshire 

Coombe,  Thomas  G.  Esq.  Ditto 

Cooper,  Benjamin,  Esq.  ^tBream's'lmildings,  Chancery-lane 

Cooper,  Mr«  John  Thomas,  89,  Strand 

Copland,  Charles,  Esq.  9,  Broad-street-hwldings 
p  Coppens,  B.  M.  D. 
ft  Corhould,  Mr.  Charles,  Cary-lane,  Foster-lane 

Corcoran,  Bryan,  Esq.  SQt  Mark-lane 

Cornell*  Mr.  G.  17>  Buckingham-sireet 
^  Combh,  Hubert,  Esq.  Exeter 

Cosser,  Mr.  Andrew,  Pedlar^s-acre 

Cottam,  Adam,  Esq.  WhaOey,  near  Blackburn 

Cottam,  Mr.  George,  ] ,  Gower-place,  Euston-square 

Cotton,  Richard,  Esq.'  Woodfleld,  near  Bridgnorth 

Courthope,  George,  Esq.  24,  Bedford- square 

Coussmaker,  W.  K.  Esq.  38,  Dorset-square,  RegenVs-park 

Coward,  Mr.  John,  9,  Berners-street 

Cowdry,  Mr.  William,  40,  Strand 

Cowell,  George,  Esq.  Water-lane,  Tower-street 

Cowie,  Mr.  G.  31,  Poultry 

Cox,  Charles,  Esq.  Beaufort-hdldings 

Cox,  John,  Esq.  75,  Great  Queen  st,  Lincoln's  Inn-fields 

Cox,  William,  Esq.  Dartmouth-row,  Blackheath 
F+t  Coxe,  Peter,  Esq.  2,  Archer-street,  Soho 
ft  Coxwell,  Henry,  Esq.  F.  L.  S.  Rolls-buildings,  Fetter-lane 
(Chairman  of  the  Committee  of  Chemistry.) 

Crace,  Mr.  Henry,  59,  Great  Queen- street 

Crace,  Mr.  Frederick,  Ditto 

Cradock,  Joseph,  Esq.  M.  A.  F.  S.A.  Cumley,  Lticestersh. 

jCraig,  Charles  Alexander,  Esq.   11,  Great  George- street, 
jyestminster 


Digitized  by 


Googk 


(  *  } 

Cramp,  Mr.  Witliam, 
F  Craven,  John,  Esq.  Stamfmrd-hiil 

Crawford*  Robert,  Esq.  1 6,  Old  Broad-itreti 
Crawford,  Matthew,  Eaq^  3,  Inner  Temple 
tt  Crawshay, William,  Esq.  Gefn-geyard,  Upper  Tliame$'9lreet 
Crawter,  Henry,  Esq.  Thanei-place,  Strand 
Crawter,  Thomas*  Esq.  Diito 
Crease,  Mr.  Orlando,   53,  West  Smithjield 
Cribb,  Mr.  R.  S.  288,  Holbam 
ft  Cribb,  Mr.  William,  13,  Tamstock'-street,  Covent-gardtn 
Crippty  Captain  S.  13,  Cleveland-row 
Cripps,  John  Martin,  Esq.  M.A.  F.S.  A.  F.L.S.  Lewes,  Sussex 
Critchett,  Benjamin,  Esq.  14,  Bennett* s-hiU 
Crowder,  William  Henry,  Esq.  Frederick* s-place,  Old  Jewry 
P  Crowe,    Philip,    Esq.    12,   ChtUbatn-placey  and  hartley, 

CauUdani  Surrey 
Crowley,  Mr.  E.  73,  Gracechwrch-street 
Cruckshanks,  Mr.  Alexander,  1 8»  Gerrard'Street,  Soha 
Cubitt,  Mr.  Thomas,  Gray's-Inn-hne-road 
Cubilt,  Mr.  William,  Ipswich 
Cumming,  Mr.  George,  Roehamptan 
Cummins,  Mr.  William  David,  72,  Aldermanbury 
Cuppage,  General,  Sh^oter'g  Hill 
Curie,  Mr.  Charlea,  6,  GrasvefsoT'Street,  W.  PknHco 
Curties,  John,  Esq.  39,  Devonshire-place 
Curtis,  Mr.  Samuel,  Camberwell 
**+t  Curwen,  John  C.  Esq.  M.  P.  (V.  P.)    Workington  Hall, 

Cumberland 
Cuthbert,  Mr.  John,  St  Martki's-lane 
Cutler,  Mr.  John,  Great  Qveenstreet 

D 

♦*  Dartmouth,  William,  Earl  of,  F.  H.  S.  12,  Berkley -square, 

Sf  Sandwell-Park,  Staffordshire 

P  De  Dunstanville,  Francis,  Lord,  1 8,  Upper  Grosvenor-street 

tt  Dundas,  Thomas,  Lord,  F.  R.  S.  F.  S.  A.  M.  R.  I.  F.  H.  S. 

19»  Arlington- street,  Sf  Aske-hall,  Richmond,  Yorksh. 

Dundas,  Sir  David,  Bart.  Richmond 

p  Da  Costa,  Joseph  Hippolito,  Esq.  7>  Lotcer  Phillimore- 
place,  Kensington 
Daley,  John,  jun.  Esq.  155,  Upper  Thames-street 
Dalton,  Henry,  Esq.  F.  R.  vS.  Knaith,  Uncalnshire 
tt  Dampier,  Edward,  Esq.  Enfield 
tt  Daniel,  John  Frederick,  Esq  F.  R.  S.  30,  Gower-street 
.   P  Daniel,  Mr.  F.  C.  Cottage,  Stepney  Green 
p  tt  Daniel,  John,  Esq.  Parson^ s-grecn,  Fulkam 
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D'Arcy,  Col.  Joseph,  F.H.S.  2,  Savillerdw 

Darky,  Mr.  Aobert,  11,  Tavistock'Street,  Covinl-garden 

Davenport,  Mr.  John,  Old  Jewry 
P  Davidson,  Mr.  John,  jun.  (^ork- street 

Davies,  John,  Esq.  34,  Surrey-street^  Strand 

Da  vies,  John,  Esq.  Mare-street,  Hackney 

Davis,  D.  D.   M.  D.  29,  George-street,  Hanover-square 

Davis»  Mr.  James,  Bourbon  Cottages,  Southampton  street, 
Camherwell 

Dawes,  Henry,  Esq.  33,  Trinity- street,  Rotherhithe 
P  Dawkins,  James,  Esq.  F.  R.  S.  F.  S.  A. 
>  Day,  David,  Esq.  West  Hill,  near  Rochester 
ft  Day,  Thomas,  Esq.  28,  Montague-street,  Russell  square 

Day,  William,  Esq.  Isleworth 
P  Deacon,  James  Henry,  Esq.  IQ^  James- dreet ,  Westminster 

Deakin,  Francis,  Esq.  Birmingham 

Deane,  James,  Esq.  34,  Tavistock-street,  Coveni  Garden 

Deans,  Mr.  James,  jun.  150,  Bishopsgate-street 

De  Boffe,  John  Charles,  Esq.  6,  Percy-streetyBedfoi'd'Square 

Delafield,  Joseph,  Esq.  F.  S.  A.  Castle-street ^  Long- acre 

Delannoy,  Mr.  Richard,  jun.  150,  Chiopside 
tt  Dent,  John,  Esq.  M.  P.  F.  R.  S.  F.  S.  A.  Temple-bar 
Ptt  Debt,  William,  Esq.  Batttrsea  Rise 

P  Des  Granges,  Mr.  Peter,  33>  Cockspur -street 

Devaux,  Charles  Pierre,  Esq.  7^9  Holbornrbridge 

Deville,  Mr.  James,  367,  Strand 
P  Dew,  Dyer,  Esq.  4,  Foundling-place,  Guildford- streeh 

Dickins,  Francis,  Esq. 
p  Dickinson,  Charles,  Esq.  F.  R.  S.  F.  S.  A. 

Dickson,  James,  Esq.  Kingstan,  Jamaica 

Dickson,  Jonathan,  Esq.  Holland-street 

Dimond,Charles  Palmer,  Esq.  22,  Bedford-place,  Russellsq. 

Dixie,  Mr.  Benjamin,  4,  Castle-street,  Falcon- square 

Dixon,  John,  Esq.  50,  Fenchurch-street 
p  Dollond,  George,  Esq.  59,  St.  Paul's  Church-yard 
tt  Donkin,  Bryan,  Esq.  Grange-road,  Bermondsey  (Chairman 
of  the  Committee  of  Mechanics.) 

Donne,  Mr.  William,  44,  Gutter-lane,  Cheapside 

Dorgan,  Mr.  L,  178,  Aldersgate-street 

Douglas,  Admiral  John,  Chichester 

Douglas,  John,  Esq.  Manchester 

Douglas,  John,  Esq.  Twyford-Abbey 

Dowding,  Mr.  Robert,  i06,  Shoe-lane 

Dowler,  Mr.  Thomas 

Dowley,  Mr.  J.  Damd-street,  Baker-street,  Ma7*y-le4one 

Downer,  Henry,  Esq.  \  55,  Fleet-street 
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Dowse,  Mr.  Giarles,  47,  Chancery-lane 
f\  Dowson,  Mr.  Emersoo,  Ditto  (Chairman  of  the  Comniitlee 
of  Accounts) 
Dowson,  Mr.  Joseph,  69,  Welheck-street 
Drew,  Mr.  Thomas,  New-atreet^  Brampton 
Driver,  G.N.  Esq.  13,  New  Bridge-street 
p  Dubois,  William,  Esq.  Stoke  Newington 
Duckett,  George,  Esq.  F.  R.  S.  F.S.A.  F.H.S.  15,  Upper- 

Gronenar-ttreet 
Dudley,  Mr.  Thomas,  34,  King  street ^  Soho 
Duff,  Arthur,  Esq.  2,  Warwick-court^  Gra^s  Inn 
Dugdale,  Richard,  Esq.  39^  Great  Marlborough-ttrcet 
Duntzfeltz,  Frederick,  Esq. 
V  Diippa,  Mrs.  Upper  Homerton 
T  Dutton,  John«  Esq.  2,  New-court,  Crutched-friars 

E 
pff  Egremout,    George,    Earl    of,    F.R.S.  F.S.A.  M.  R.I. 
F.  H.  S.  4,  Groevencr-place,  and  Petworth,  Sussex'^ 
Eardley,  Sampson,   Lord,    LL.D.   F.R.S.   F.S.A.    5\f 

Lofwer  Grosvenor-street 
Eardley,  the  Hon.  Sampson,  7,  Hindc'it  Man^eder-sq. 
lEllift,  the  Hon.  George  Agar,  F.  R.  S.  F.  S.  A.  Hanover-sf^ 
Eogiefield,  Sir  Henry  Charles,  Bart.  F.  R.  S.  F.  S.  A.  F.  L.  S. 
M.R.L  F.R.S.  Ed*  Sec.  5,  Tilney -street 

Eagle,  John,  Esq.  Allesley,  near  Coventrj/ 
Earie,  Percival,  Esq. 

Earle,  Mr.  William,  48,  Attemarle-street 
p  Eaton,  Peter,  Esq.  Wesiford^  Essex 

Eckersall,  John,  Esq.  Claverton,  near  Bath 
Edgar,  Mr,  Robert  William,  jun.  33,  Fenckurch-street 
Edge,  Mr.  Thomas,  38,  New  Rochester-row,  Westminster 
Edmonds,  James,  Esq.  5,  Verutam-buildings 
Edmonds,  Mr.  John,  Dean-street 
ff  Edwards,  Charles  Augustus,  Esq.  Ishworth 

Edwards,  Evan,  Esq.  66,  St.  PauTs  Church-yard 
Edwards,  George,  Esq.  10,  Suffolk- street 
Edwards,  Mr.  George,  Paul's  Wharf 
Edwards,  Hugh,  Esq.  56,  Guild/ord-street 
p  Edwards,  John,  Esq.  Lynn,  Norfolk 
Edwards,  Thomas,  Esq.  Coleman-street 
Edwards,  Thomas,  Esq.   GeUyhave,  near  Newport,  Mon- 
mouthshire 
Edwards,  Mr.  T.  C.  55,  Marchmont-street 
Egerton,  Joseph,  Esq.  5,  G%^eat  Cumberland  street 
Elley,  Charles,  Esq. 
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ft  EHicombe,  Mr.  Henry  Thomas 

Elliot,  John,  Esq.  F.  R.  S.  Pimlico. 
F  Elliot,  Obadiab,  Mr.  Bridge-road,  Lambeth 

Elliott,  Mr.  A.  32,  Carmarthen-street 

Elliott,  Mr.  A.  jun.  Ditto 

Elliotty  Mr.  John  Hawkins,  59,  Cannon-street 

Elliott,  Thomas,  Esq.  39,  Hunter-street,  Brunswick -square 

Elliott,  Mr.  W.  32,  Carmarthen-street 

Emmett,  Mr.  John,  Hermes-street,  Pentonville 

England,  Mr.  Joseph,  jun.  1>  Wilmot- street ^  Brunswich-sq. 

Entwisle,  Henry,  Esq. 

Entwisle,  John,  Esq.  Totteridge 
P  Errington,  John,  Esq. 

Espinasse,  Isaac,  Esq.  15,  Chancery -lane 

Essex,  Mr.  Alfred,  35,  Northampton-street 

Essex,  Mr.  Charles,  East  Acton    ' 

Evans,  George,  Esq. 

Evans,  John,  Esq.  St.  Mildred's -courts  Poultry 

Evans,  Mr.  Joseph,  25,  Northumberland-street ,  Strand 
p  Evans,  William,  Esq.  49,  Weymouth-street . 

Everille,  Mr.  Thomas,  67>  St.  James  s-street 

Eversfield,  Mr.  J.  Smith-street,  Westminster 
p  Ewbank,  Andrew,  Esq.  3,  Upper  Grosvenor-street 

Eyre,  Walpole,  Esq.  7,  Montagu-place^  Montagu-square 
F 
p  Famham,  John  J.  Earl  of,  Famham,  near  Camn,  Ireland 
ft  Falmouth,  Edward  Vbcount,  St.  James  s-square 
4t  Folkestone,  William  Viscount,  52,  Lower  Grosoenor^treetf 
and  Coleshill  House,  Berkshire 
p  Fermor,  the  Hon.  J.  W.  Major-Gen.  F.R.S.  F.S.A.  M.R.I. 
2,  North  Audley- St. 

Fowke,  Sir  Frederick,  Bart.  Lawsley,  Leicester 

Fanshawe,  Rev*  John,  Parsloes,  Barking,  Essex 
Faraday,  Mr.  Michael,  Royal  Institution,  Alhemarle-st. 
Farcy,  Mr.  John,  jun.  37,  Howland-street 
ft  Earnell,  John,  Esq.  Isleworth 

Farquhar^  John,  Esq.  41,  Baker- street.  North 
p  Farrer,  F.  Grove  Spurgeon,  Esq.   Brayfield,  near  Oln^, 
Bucks 
Fawcett,  Mr.  John,  3,  New  Ormond'Street 
Fector,  J.  M.  Esq.  Dover 
Feetliam,  Mr.  William,  9,  Ludgate-hitt 
Fellows,  Mr.  Matthews,  Rochester-place,  Newington  Butts 
Fenn,Samuel,Esq.  105,  Newgate-street,  Sf  Laytonstone^Essex 
Fenn,  Mr.  W.  H.  25,  Coleman-street 
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Pennine,  Sanui«l,  Esq.  St,  Jame^u-square 
F  Fermor,  William,  Esq.  TosmoHy  near  Brackly 

Field,  Mr.  J.  Jjimheth 

Field,  Mr.  %I()liii,  Bennet-sireet,  St  James's 

Field,  Mr.  Joliii,jun.  12,  IVigmore  street 

Field,  Mr.  Samuel,  Reading 
P  Field,  William,  Esq.  Pope's  Head-alley 

Fielding,  Jeremiah,  Esq.  Manchester 

Ftiicham,  Frederick,  Esq.  13,  Craven-street 

Finden,  Mr.  Thomas,  38,  Upper  John  street^  Fttzroy  square 

FioDy  Mr.  Lawrence,  l6l,  Strand 

Firmin,  Mr.  Philip,  jun.  153,  Strand 

Fisher,  Mr.  Charles,  6l,  Green-street,  Grosvenor-square  * 

Fisher,  F.  FJsq.  55,  Old  Broad-street 

Fisher,  Mr.  John 

Fitz  Gerald,  Maurice,  Esq.  jun.  3,  Percy-street 

Fleming,  J.  Esq.  M.  D. 

.Fletcher,  Mr.  Henry,  1 64,  Old  Broad'Street 

Fletcher,  John,  Esq.  Chester 
P  Fletcher,  Matthew,  Esq.  77,  Guildford-street 

Flight,  Joseph,  Esq.  1,  Coventry  street 

Flindell,  Mr.  Thomas,  2,  Bateman's-huildingSy  Soha 

Fontblanque,  J.  S.  M.  Esq.  3,  Brick  court.  Temple 

Foot,  Mr.  John,  2,  Parliament-pi,  Abingdon-st'.  fVistminster 

Forbes,  John,  Esq.  Church-street,  Stoke  Neunngton 

Forbes,  L.  H.  Esq.  6,  Coleman-streetbuildtngs  " 

Forrest,  Mr.  William,  Amicable  Insurance-office 

Forrester,  Robert,  Esq.  North-gate,  Royal  Exdkange 

Forster,  John,  Esq,  1 8,  Careystreet 

Forstcr,  John,  Esq.  Bath 

Forster,  William,  Esq.  Hidl 
tt  Forsylbj  James  C.  Esq.  MecJdtnburgh-square 

Forsyth,  William,  Esq.  25,  Fenchurch-street 

Foss,  Edward  S.  Esq.  36,  Essex-street 

Foster,  Thomas,  Esq.  Clement's  lane 

Fowler,  Mr.  John,  73,  St,  John-street 

Fox,  Mr.  Benjamin,  14,  CharUtte-street,  Bedford -squere' 

Fox,  James,  Esq.  Plymouth 
P  Franco,  Jacob,  Esq. 

Franklen,  T»  Esq.  Baglar  fJeuse^  Glamorganshire 

Franklin,  James,  Esq.  Dean's-place,  Berkshire 
P  Freeman,  Stephen,  Esq.  Coventry 

Freese,  John,  Esq.  17,  Mecklenhurgh-square 
p  Freir;  Chevalier  Cipriano  Riberio,  F.R.S.  F.  S.  A. 

French,  Arthur,  Esq.  280,  Gun  Dock,  Wapping 

French,  Mr.  J.  M.  Sweetings  alley 
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Friend,  Mr.  H.  205,  Borough 

Fryer,  Edward,  M.D.  53,  Upper  Charlotte-street,  Fitzroi/' 
square 
p  Fuller,  Mr.  J.  G.  St,  James's- street 
Fullerton,  William,  Esq,  Sheldon,  Ayrshire 
G 

Glenbervie,  Sylvester  Lord,  F.  R.  S.   F.  S.  A.  29,  Argyle-st. 
Granlley,  William  Lord,  131,  Sloane-strett 
Greville,    the    Hon.    Robert,     F.  R.S.    F.S.A.    F.  L.  S. 
F.  H.  S.  Richmond  Hill,  Surrey 

tf  Gaitskell,  Thomas,  Esq.  22.9,  Berm^mdsey 
tt  Galloway,  Mr.  Alexander,  69,  High  Holborn 
P  Gal  ton,  Samuel,  Esq.  Dudston,  near  Birmingham 
Garling,  Mr.  Henry,  13,  Littla  JameS'st,  Bedford-row 
Garnett,  Robert,  Esq.  12,  Aldcrmanhury 
Garvock,  Capt^John,  12,  South  places  Kenning  ton 
Gaskin,  Mr.  S.  S,    - 

Gatecombe,  Robert,  Esq.  7,  Mary-h-hone-street 
Gates,  Mr,  Thomas,  2,  Millman-place^  Bedford-row 
Gautier,  John  Levis,  Esq.  Token^ House-yard 
Gay,  Mr.  Moses,  36,  Carmarthen- street 
Geary,  Mr.  Thomas,  94,  Cheapside 
Geddes,  Arthur,  Esq.  26,  Craven-street 
Ghrimes,  Mr.  William,  40,  Ludgafe-street 
Gibbons,  Mr.  E.  A.  3,  Buckler^wry  * 

Gibbons,  Mr.  J.  3,  Red-Cross  street 
Gibbons,  Mr.  John,  6,  King-street,  Chrkenioell 
Gil^s,  Petef^  Esq.  Streatbam  Park,  Surrey 
Gill,  Thomas,  Esq.  Covent  Garden  Chambers  (Chairman  of 

the  Committee  of  Mechanics.) 
Gillett,  Gabriel,  Esq,  25,  GuUford-street 
Giltman,  William,  Esq.  Bank  buildings,  Comhill 
Glanfield,  Mr.  J.  Deptford 

Glasier,  William  Richard,  Esq.   11,  Park  st.  Westminster  , 
Glasscott,  Mr.  George,  4,  Great  Garden- st.  Whitechapel-road 
Gledstanes,  J.  H.  Esq,  12,  Salisbury  street.  Strand 
Gold,  Mr.  Joyce,  103,  Shoe-lane^  Fleet  street 
Goodwin,  Charles,  Esq.  1 ,  IVilliam-street,  Adelphi 
F  Goodwin',  H.  Esq.  2 1 ,  Lower  East  Smithfield,  8^  Blackheaih 
Goodwin,  Joseph,  Esq.  Carlton  Ho\ue 
Gordon,  Alexander,  S.  Esq.  35,  Ely-place 
Gosling,  'Wilfiam,  Esq,  5,  Portland-place 
Gossett,  John,  Esq.  Lay  cock-abbey,  Chippenham,  Wilts 
Gmne,  William,  Esq.  lU  Burton  Crescent 
Grant,  Rev.  Johnson,  Warrington 
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Grant,  T.  Esq.  Bide/ard 

GninfiUe.A.B.  M.D.  F.R.S.  F,L.S.  M.R.S.  8,  SawUit-rom 
+f  Graves,  William,  Esq.  War-office 

Gray,  Mr.  Charles,  4,  Narth^place,  Gray't^inn-lane 
F  Gray,  Walker,  Esq.  2,  Water-laiUy  Tower 

Gray,  Mr.  W.  M. 

Green,  James,  Esq.  Falcon  Glass-house,  Blackfriars  Bridge 

Green,  Mr.  James,  g,  Cotchester-street,  Whitechapel 
p  Green,  Peter,  Esq.  Crookham,  Berks. 

Green*  Mr.  William,  Laytonstone 

Greening,  Mr.  William,  Brick-lane,  Old-street 

Greenw^,Mr.  Christopher,  50,  Leicester  square 

Greenwood,  John,  Esq.  Manchester 
P  Gregory,  Richard,  Esq.  56,  Bemers'Street 

Gregson,  Matthew,  Esq.  Liverpool 

Grice,  Mr.  Wra.  Hawkea,  3,  New  Bond  street 
Ptt  Griffith,  Edward,  Esq.  Ymmwlcht  Carnarvonshire 

Griffiths,  Frederick,  Esq.  12,  Argyle- street 

Grimble,  Mr.  James,  jun.  Ehm-street^  Gray*s  Inn-Ian^ 

Grimsbaw,  Mr*  John,  Sunderland 

Groom,  Mr.  John,  35,  Brompton-row 
P  Grote,  George,  Esq.  Threadneedlc'Street 
P  Guest,  Josiah,  John,  Esq.  Merthyr  Tidvil 

Gullett,  John,  Esq.  Exeter 

Gunby,  John,  Esq.  Bordersley  near  Birmingham 

Gunnel,  Samuel,  Esq. 

Guppy,  R.  Esq.  9,  Bennet's^Ul 

Guy,  John,  Esq.  Croydon 
p  Gwilt,  George,  Esq.  F.  A.  S.  Union-street,  Borough 

Gwinnet,  Theodore,  Esq.  Cheltenham 
H. 
•ft  Hardwicke,    Philip,    Earl    of,    K.  G.    F.  R.  S.  F  S.  A. 
M.R.I.  St.  James'S'square 
*  Harrowby,  Dudley,  Earl  of,  F.  S.  A.  39,  Grosvenor-square 
Pff  Henniker,  John  Lord,  F.  R.S.  F.S.A.  LL.D.  D.C.L. 
M.  R.  I.  A.  Grosvenor-square 

Hanmer,  Sir  Thomas,  Bart.  F.  R«  S.  Hanmer,  Flintshire 

Heme,  Sir  William,  Maidenhead 

Hack,  Thomas,  Esq.  Bear  Garden  Iron  Works,  Bankside 

Hague,  Mr.  George,  Manchester 

Hake,  John,  Esq.  Brandenhurgh  House 

Hakewill,  Heory,  Esq.  3,  Hinde-street,  Manchester-square 

Hall,  Captain  Basil,  R.  N.   F.  R.  S. 

Hall,  Humphrey,  Esq.  15,  Albion^streetf  Blackfriars 

Hallett,  WiUiam,  Esq.  Farringdon,  Berks 
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HstmiitoD,  James,  Esq.  5,  Keppel-street 
Hamilton,  John,  Esq.  31,  Bermck-street,  Softo 
Hamiltoo,  Robert,  Esq.  Norwood 
Hamilton,  Mr.  Thomas,  66,  St.  James'i-street 
Pff  Hammerton,  Charles,  Esq.  fVhite  Friars  Dock 
Hammetty  James  Esdaile,  Esq.  21,  Lombard-street 
Hammond,  J.  W.  Esq.  23,  Wood-street,  Spitelfields 
Hancock,  Sam«el,  Esq.  21,  Northumberland-street 
Hannam,  Peter,  Esq.  Northborn-court,  Deal 
Hannam,  William,  Esq.  Piazza  Chambers,  Cooent  Garden 
Hansard,  James,  Esq.  7»  Southampton-street,  Bloomsbwry 
Hansard,  Luke  G.  Esq.  100,  Great  RusseU-street 
ft  Hansard,  T.  C.  Esq.  il,  Salisbury-square 
Harcourt,  C.  H.  Esq.  9,  Newman-street 
Hardcastle,  Joseph,  Esq.  5,  Bond-court,  Walbroek 
Hardie,  David,  Esq.  22,  Southampton-row 

P  Harding,  John,  Esq.  Pinhall,  Devon 

Harding,  Thos.  Esq.  l6.  Mount-row,  Mount-st,  Lambeth 
Hardwicky  Philip,  Esq.  36,  Great  MarJborough-sireet 
Hardy,  John  S.  Esq.  1 69,  Great  Surrey-street 
Harper,  Edward,  Esq.  63,  Great  Queen-street 

.   Harris,  Rev.  John,  Islington 
Harris,  Robert,  Esq.  Reading 
Harris,  Salem,  Esq,  Richmond 
Harris,  Mr.  William,  52,  Great  Russell-street 
Harrison,  Mr.  A.  Camden  Town 

IP  Harrison,  James,  Esq.  Little  Moorjields 
Harrison,  J.  R.  Esq.  78,  CornhiU 
HarHey,  Thomas;  Esq.  New  Bridge-street 
Harvey,  Mr.  Robert,  Bcnv  Church  Yard  • 
Hatchard,  Mr.  James,  Brewer-street,  Pimlico 
Hatchard,  Mr.  Thomas,  Ditto 
Haughton,  Richard,  Esq. 
Hawkings,  James,  Esq.  Albion-pbice 
Hawks,  George,  Esq.  6,  DncVs-foot-hne 
Haycraft,  W.  H,  J.  Esq.  Lewisham 

P  Hayes,    Charles,    Esq.    at    Mr.  Stewart's,    Mttfe-couri^ 
Cheapside 
Hayward,  Mr.  J.  P.  gj,  Newgate-street 
Headeach,  Mr.  Charles,  Newport-street 
Heales,  G.  S.  Esq,  8,  Great  Carter-hme,  Doctor^  Commons 
ft  Heaver,  John,  Esq.  Spitd-square 

tt  Heaviside,  John,  Esq.  F.  R.  S.  F.  S.  A.  14,  George-street, 
Hanover  square 
Pft  Hedges,  K.  R.  Esq.  30,  Dean-street,  Soho 
Hedges,  Mr.  R.  W.  30,  Dean-street,  Soho 
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Hcfler,  Mr.  George,  CarlUU-place,  Lamhth 

Henchmtn,  Francis,  Esq.  58,  LamVs  Ccniuit-ttreet 

Hendrie,  Mr.  Robert,  Ttchbame- street 

Hendrie,  Wni.  Esq.  5,  Great  Ccram-atpeet 

HeDley»  Mr.  W.  10,  King-street,  Golden-squari 

Herbert,  Mr.  Wm.  l,  Farm-strut,  Berkeley -square 

Herritig,  Mr.  Charles,  9,  Newman-street 

Hewett,  Mr.  Henry,  5,  Cannanbury-lans 

Hewett,  William,  Esq.  R.  N. 

Hewitt,  Mr.  James,  Old  Hummumt 

Hiboo,  Mr.  William,  Great  Distaff-lane 

Hickman,  Mr.  William,  Rutland-place 

Hicks,  Henry  William,  Esq.  19,  Bridge-street,  Blackfriofm 

Higden,  George  Byfield,  Esq.  Denmark-hill,  Camberwell 
pft  Higgins,  J.  Esq.  29,  Throgmart&n'Street 

Hill,  Mr.  William,  5,  Charing-Cross 

Hilton,  Nicholas,  Esq.  Ironmonger-iane 

Hiiixman,  John,  Esq.  70,  Great  Russell-street 
P  Hoare,  Charles,  Esq.  F.  K.  S.  F.H.S.  F.S.A.  S7»  Fleet- 
Hreet,  Sf  Luscomb,  near  Teignmouth 

Hoblyn,  Thomas,  Esq.  F.  R.  S.  125,  Sloane-street  (Chair- 
man of  the  Committee  of  Colonies  and  Trade] 
P  Hobson,  William,  Esq.  Mark  fields  Statn/ord'hill 

Hodges,  Henry,  Esq.  Clapham  Common 

Holford,  Charles,  Esq.  F.  H.  S.  Hampstead 

Holland,  S.  C.  Esq.  13,  Russell  square 

Hollingworth,  Mr.  John,  London  Dock  Office 

Holme,  William,  Esq.  38,  Thames-street 

Holmes,  Mr.  D.  14,  SuffoUc- street^  Charing  Cross 

Holmes,  Mr.  H.  H.  Sunderland 

Holmes,  Mr*  William, 

Holtzapffel,  Mr.  I.  J.  Cockspur-street 
tt  Homfray,  George,  Esq.  Hirwain  Iron-Yard 
Pft  Homfray,  Samuel,  Esq.  M.  P. 

Hood,  W.  C.  Esq.  VauxhaU 

Hooper,  Mr.  John,  113,  St,  John-street 
P  Hope,  H.  P.  Esq.  30,  New  Norfolk-street 
ft  Hope,  Richard,  Esq.  19,  Great  Knight-rider- street 
p  Hope,  Thomas,  Esq.  F.R.S.  F.  S.A.  M.  R.L  Duchess^ 
street 

Hopper,  Thomas,  Esq.  42,  Upper  Berkley-street 

Hornemau,  H.  F.  Esq.  Danish- Consul,  Wamford-eourt 

How,  John,  Esq.  St,  Dunstan's-hill 

Howard,  Edwanl  Edmund,  Esq.  11,  York-place,  Baker-sU 

Howard,  William,  Esq.  1 15,  Old-street 

Howden,  Mr,  Robert,  15,  Old-street-road 
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P  Howell,  £dward»  Esq.  Cheltenham 
Howells,  Mr.  William,  15,  White  Hart'TOV,  KewUngtan 

F  Hoy,  Michael,  Esq.  Walthamstaw 

p  Hulks,  James,  Esq.  Chatham 

Hullett,  John.  Esq.  F.  H.  S.  28,  Austin  Frtare 
Hulme,Dr.  Ball  Haye^  near  Leek^  Stafford 
pft  Hume,  Joseph,  Esq.  (V.  P.)  M.  P.  F.  R.  S.  38,  Yin-k-plaet 
Hume,  Mr.  Joseph;  108,  Lang  Acre 
Hume,  Robert  Montagu,  Esq.  l6.  Castle- street,  Holbom 
Hunt,  Mr.  Thomas,  Stable-Yard^  St,  James's 
Hunter,  Robert,  Esq.  8,  Campton-st.  Brunswick  square 
Hurle,  Henry,  Esq.  20,  Bedford-row 

p  Hurst,  Robert,  Esq.  M.  P*  Horsham  Park,  Surrey 
Hurst,  Thomas,  Esq.  390,  Strand 
Hutchings,  William,  Esq.  25,  Hanover-square 
Hutchinson,  Mr.  George,  24,  Mortimer-street 

p  Hutton,  Mr.  Thomas,  Marsk 
Hyde,  John,  Esq. 
Hyde>  William,  Esq.  Willoughhy  House,  Tottenham 

I. 

P  Ilchester,  Henry  Stephen,  Earl  of,  Burlington-street 
Inglb,  Sir  Hugh,  Bart.  Milton  Bryant,  IVohum 

FAnson,  Edward,  Esq.  10,  Lawrence  Pountney-lane 
P  Idle,  John,  Esq.  Kentish-town 
Inglis,  James,  Esq.  27*  Mark-hne 
Ireland,  J.  Esq.  28,  Old  BurUngton-street 

J. 
p  Jackson,  William,  Esq.  Couxen-lane,  Upper  Thames-street 
Jackson,  Richard,  Esq.  31,  Park-street 
Jackson,  Samuel,  Esq.  Great  Pulteney-street 
Jackson,  Mr.  Walter,  44,  Gutter-lane 
tt  Jacob,  Joseph,  Esq.  Michael's  Grove^  Brampton 

Jago,  Mr.  R.  H.  3,  Dyer's-huUdings^  Holhom,  and6f 
Chapdrplace,  North  Endt  Fulham 
p  James,  William,  Esq.  JVanoickf  and  New  BosweU-court 
Jearrad,  Charles,  Esq.  27*  Adam-st.  East,  Mancheeter'sq» 
.  Jeffreys,  Thomas,  Esq.  23,  Newman-street 
Jellico,  Joseph,  Esq,  F.  H.  S.  Fryetn  Lodge,  East  Bamet. 
P  Jennour,  Joshua,  Es<|. 
Jenyns',  He  v.  George,  6,  Connaught-place,  and  Bottisham- 
Hall,  Cambridge 
*  Jessup,  William,  Esq,  Famingham,  Kent 

Jewer,  Mr.  L  H.  Bridge-roaa,  Westminster 
P  Johnson,  Mr.  William,  North  Fleet 
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Johnson,  Mr.  Tbomas,  jun.  2,  Lami-Hrett,  Bai^augh 
Johnston,  Mr.  K  41,  lALdg^te-hiU 
Johnston,  Mr.  Robert,  Ntw-streei-Sfuare 
Johnston,  Mr.  Robert,  68,  CcmkiU 
Jones,  Charles,  Esq.  53,  Gower^gtreet, 
Jones.  Charles,  Edw.  Esq.  Mansfiekt-place,  Kentish  Towm 
Jones,  Mr.  David,  MUhank 
Jones,  Daniel,  Esq.  Clarence-house)  Kensington 
Jones,  Mr.  F.  5,  Ludgate-hiil 
Jones,  James,  Esq.  41 »  Smithfield 
Jones,  Mr.  James,  150,  High  Holbcm 
Jones,  John,  Esq.  27,  Brunswick- square 
Jones,  Mr.  Mtrtin,  Beividere-row,  Lambeth 
Jones,  Mr.  Thomas,  62,  Charing  Cross 
Jones,  William,  Esq.  26,  Parliament'Street 
Jones,  Wm.  jun.  Esq.  84,  Great  Russell-street 
Jones,  William  West,  Esq.  2,  Robert- street^  Adelpki 
Jorden,  John  Stubb,  Esq.  Birmingham 
Jupp,  William,  Esq.  37,  Old  Broad-street 
K. 
V  Kent,  Field  Marshal,  His  Royal  Highness  the  Duke  of, 

K.G.  K.P.  G.C.B.  G.C.H.  Kensington-nalace 
Keith,George,Visc.  G.C.B.    K.C.    F.  R.  S.  M.R.I.  45^ 

Harlei^'Street 
Kingsmill,    Sir    Robt.    Bart.    F.  H.S.    Sidmonton-housr, 

Southampton 

Kay,  Richard,  Esq.  Manchester 

Keane,  Edward,  Esq.  10,  Symond's-inn 

Keene,  Samuel  Browne,  Esq.  23,  Red  Uon-ssquare 

Kendall,  Edw.  Aug.  Esq.   F.  S.  A.  4,  Cumberlamd-place^ 
Mary-le-bone 

Kendrick,  Dr.  James,  M.D.  F.L.  S.  Warrington 
ft  Kendrick,  Josephus,  Esq,  6,  Upper  Marj^-le-Bone-atreet 

Kennedy,  James,  Esq>  Sheerness 

Kennedy,  Lewis,  Esq.  F.  H.  S.  56^  St  James's^treet 

Kennion,  Peter,  Esq. 

Kent,  Samuel  Luck,  Esq.  London  Watt 

Kepp,  Mr.  Richard,  42,  Chandos-street,  Covent-gardsn 

Key,  WiHiam  Cade,  Esq.  30,  Abckurch-lme     . 

Kidder,  Mr.  John,  6,  Strand 
tt  Kidman,  John*  Esq.  Racquet-court^  Fleet-street 

Kinder,  Mr.  Charles,  l,  Cheapside 

Kinder,  Mr.  Robert,  Ditto 

King,  Mr,  W.  R.  l,  Cock-lane,  Snow-hill 

King,  William,  Esq.  Gloucester-place^  Portman-squars 
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Kingston,  Joho^  Esq.  F.  R.  S. 
ft  Kirkby,  William,  Esq.  Exchequer-office^  Temple  (Cfaairwan- 
of  the  Committee  of  Miscellaneous  Matters) 
Kirkup,  F.  Esq. 

Kleft,  Mr.  William,  253,  High  Holbom 
Knight,  Mr.  Joseph,  40,  Leicester-square 
Knowlys,  William  Cook,  Esq.  fVood's  Farm,  near  Slaugham 
Sussex 

L. 

**  Liverpool,  Robert  Banks,  Earl  of,  V.  P.  K.  G.  F.  R.  S. 
F.H.  S.   Fife-house,  Whitehall,   Combe-house,  King- 
ston, Sf  Walmer-castle,  Kent 
P  Leven,  Alexander,  Earl  of 
P  Leicester,  Sir  John,  Bart.  25,  Hill-street,  Berkley-square 

Lubl>ock,  Sir  John  William,  Bart.  25,  St.  James's-plaee 
P  Laurent,  Sir  Francis 
P  Lewes,  Sir  Walkin,  V.P. 

Laing,  Mr.  David,  25,  Clare-street,  Clare^market 
Laing,  Mr.  Robert,  56,  Prince' s-street,  Soho 
Lamb,  Alexander,  Esq.  26,  Prince's-street,  Bank 
Lambert,  James,  Esq.  7,  Bedford-row 
Lambert,  John,  Esq.  Leicester-square 
F  Lambton,  John  George,  Esq.  M.  P.  ]  5,  Cleveland-row 
tt  Langdon,  Mr.  William,  28,  Great  Russell-street 
Langridge,  W.  B.  Esq.  Lewes,  Sussex 
Lark,  Henry,  Esq. 

Laurie,  Mr.  Peter,  296,  Oaford-street 
Lawrence,  W.  E.  Esq.  9,  Trinity-square 
P  tt  Lawson,  Henry,  Esq.  11,  Bedford-street,  Bedford-row 
P  Lawson,  Johnson,  Esq.  Ditto 

Lawton,  Mr.  John,  35,  King-street,  Snow-hiU 
Leadbeter.  Mr.  .Richard,  Gas  Comp.  Peter-st.  Westminster 
P  Leader,  Henry,  Esq.  30,  Great  St.  Helen's 

Leame,  Mr.  George,  6,  Little  Winchester-strtH,  City 
Lear,  Mr.  F.  294,  Strand 

Leave,  Mr.  Hy.  John,  Thos.  69,  Great  Queenrstreei 
Lee,  Adam,  Esq.  Cotton  Garden,  Palace-yard 
Lee,  Henry,  Esq.  30,  Chitwett-street 
Lee,  Henry,  jun.  Esq.  Ditto 
Lee,  J.  Esq.  Ditto 
tt  Lee,  J.  F.  Esq.  LL.  D.  Doctors  Commons 
P  Lee,  Stephen,  Esq.  Royal  Society  Chambers 
Lees,  William,  Esq.  Ordnance-office,  Tower 
Lefevre,  Chartes  Shaw,  Esq.  M.  A.  M.  P.  F.  R.S.  F.S.  A. 
4,  Newrstreet,  Spring-gardens 
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Lefoii,  Mr.  Col.  Ckurch^imrU  Wdhrook 

F  Leigh,  Jobo  George,  Esq.  F.  H.  S.  High  Ltigh^  C1uMr€ 
Le  Mesurier,  John,  Esq.  Aldtmey 
Lenoon,  Colonel  Walter  Caulfield,  Cheltenham 
Lethbridge,  Mr.  J.  33»  Caerwutrthenrst*  Tattenham^t-road 
Lettsom,  Samuel,  F.  Esq.  27t  (^reat  George-street 
Levieo,  John,  Esq.  Gjf  Judd-streetj  Brunswick- square 
Levien,  Mr.  M.  26,  Lower  Charlotte-st.  Bedford-square 

T  Levien,  Solomon,  Esq.  12,  Elizabeth-place,  Kenningtan 
Levitt,  Mr,  Lewis,  31»  Minories 
Lewer,  W.  H.  Esq.  3,  Duke-street,  Westminster 

p  Lewis,  Thomas,  Esq. 
tt  Lewis,  William,  Esq.  F.  L.  S.  Hendon  (Chairman  of  the 
Committee  of  Colonies  and  Trade) 
Liddall,  Wm.  Esq.  Kild^fgranfe,  near  Pickerings  Yorkshire 
Lincoln,  Mr.  Charles,  190,  Htgh  Holbom 
Lincoln,  Mr.  Henry  C.,  Ditto 
Lincolne,  Abraham,  Esq.  33,  Highbury-jdaee 
Lindo,  L  Esq.  6,  Church-street,  Spitatfieldo 
Lindsay,  Reverend  John,  Dulwich  College 
LleweUyn,  John,  Esq.  PUlagare,  Glamorgan 

p  Uovd,  William,  Esq. 
Lock,  Samuel,  jun.  Esq.  2159  Oxford-street 
Lockyer,  James,  Esq.  41,  Cleveland-strut,  Fitzroy-square 
Long,  Mr.  Richard,  217)  Bigh  BoWom 
Lord,  Mr.  W.  A.  Old  Swan-lane 

p  Loveden,  Edward,  L.  Esq.  LL.  D.  F.  R.  S.  F,  S.  A.  F.L.  S. 
and  F.  H.  S.  Buscot  Park 
Lovell,  Mr.  Thomas,  53.  Red  Lion-street^  Holbom 
Lovell,  Mr.  William,  Cummin g-street,  Pentonville 
Low,  Mr.  Robert,  330,  Strand 
Lowe,  L  Esq. 

Lowell,  Mr.  Joseph,  1,  CarUsle-streetp  iSoAo 
Lowell,  L  Esq.  Pudding-lane 
Loyd,  Lewis,  Esq.  Lothhury 
Lucas,  Mr.  William,   12,  Upper  Cadogan-place 
tt  Lumley,  William,  Esq.  Ldncoln's-inn-Jields  (Chairman  of 
the  Committee  of  Accounts) 
Lund,  Mr.  Thomas,  57,  ComhiU 
Lynde,  William  John,  Esq.  Bank  of  England 
Lynn,  George,  Esq.  5,  Ranelagh-walk,  Chelsea 

M 

*  Macclesfield,  George,  Earl  of,  F.  H.  S.  9,  Conduit^treet, 
S^  Shrbome-castle,  Oxfordshire 
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P  MalmesbHry,  James,  Earl  of,  G.C.B.  LL.D.  21,  Hill- 
street,  Sf  Heron-court  J  Ringwood 
Mansfield,  Earl  of,  F.R.S.  F.  S.A.  M.R.I.  Caen-wood, 

Middlesex 
Morley,  John,  Earl  of,  LL.  D.  F.  R.  S.  M.  R.  I. 
.   ♦  Morton,  George,  Earl  of,  (V.P.)   K.T.   F.R.S.  F.S.A. 
M.  R.  I.  F.  H.  S.  39,  Wimpole-street 
F  Mountnorris,  George,  Earl  of,  F.  R.  S.   F.  S.  A.   F.  L.  S. 
5,  Arlington-street,  S^  Arley-haU,  near^Bewdley 
Milford,  Richard  Lord,  James-street,  Westminster 
Murray,  Lord  James,  F.  R.  S.  F.  H.  S.  6,  Hamilton-place 
p  Moncton,  Hon.  Edward,  4€,  Portland-place 
p  Macreth,  Sir  Robert,  Bart. 

p  Mac  Pherson,  Sir  John,  Bart.  F. S.A.  Brampton  Grove 
Morgan,  Sir  Chas.  Bart.  M.P.  F.H.S.  77$  PaUMalliSf 
Tredegar  Houscy  Monmouthshire 

Maberly,  Joseph,  Esq.  23,  Bedford-tow 

Macafthur,  John,  Esq.  11,  New-street,  Shoe-^lane 

M'Cormick,  Wm.  Esq,  17,  Upper  Gower-street 

Mac  Donald,  Mr.  Thomas,  3,  Brydges-st,  Coveni  Garden 

p  Macgilray,  Simon,  Esq.  Suffolk-lane 

Mackenzie,  A.J.  Esq.  15,  Ptovidence-row,  Finsbury 
Mackenzie,  Mr.  John,  30,  Brydges-street,  Covent  Garden 
f  f  Mackintosh,  Ewen,  Esq.  10,  Hay  market 

Mackintosh,  Robt.  G.  Esq.  2,  Crescent-pL  Burton-crescent 
Macklewy  Edward,  Esq.  81,  Piccadilly 
Macpherson,  Richard,  Esq.  76,  Lombard-street 
Mainwaring,  Mr.  John,  Chichester-rents  • 
Mainwaring,  Thomas,  Esq.  51,-  Strand 
Maitland,  Ebenezer,  Esq.  Clapham 

p  Maitland,  Ebenezer  Fuller,  Esq.  M.  P.  F.  S.  A.   1^,  Gros- 
venor-squarCy  Sherfield  Park,  Berks. 
Makepeace,  John,  Esq.  28,  Lincoln^ s-inn-Jields 
Malam,  Mr.  John,  1,  Romney  Terrace,  Westminster 
Mallcott,  Mr.  John,  1 2,  Newgate-street 
Mauder,  J«  Riland,  Esq.  50,  Cannon-street 

p  Manley,  Admiral,  J.  Ct  Wallingford 

Mansfield,  James,  Esq.  30,  John-street,  Bedford-row 
Manton,  Mr.  William,  14,  South-street,  Grosvenor-square 
Marreco,  A.  J.  F.  Esq.  3],  Broad-street  buildings 
Marsack,  Lieut.-Colonel,  21,  John-street,  Adelphi 
Marsack,  Edward  Claude,  Esq.  6,  Robert-street,  Adelphi, 

Sf  Cavershampark,  Oxon 
Marsden,  Robert,  Esq.  bj.  Doughty-street 
Marshall,  Mr*  Thomas,  Mount-street,  Whitechapel 
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F  Mutio,  Hfiii7,  £flq.  13,  SaekvHh-itreH 

Martyn,  the  Rev,  ThcmiaSy  Camhridge 

Martyr,  William,  Esq.  Knockholt,  Kant 

MaskaJl,  Mr.  R.  S.  SS^BaHnghaH-street 

MaAall,  W.  H.  Esq.  Miire-cavrt,  MWc-streci 

Masoo,  Mr.  I.  F.  Aldenham^lodge,  St.  Albans 

Masoa,  Philip,  Esq.  ffareester 

Matthews,  Edw.  Esq.  8,  Frederick-place,  Hampstead-^asd 

Matthews,  Joho,  Esq. 

Matthews,  Mr.  Luke,  1 10,  Fenehurch-street 

Matthews,  Mr.  Samuel 

Matthews,  Mr.  Wm.  Thomas,  3,  LeadenhaU-street 

Maud,  John,  Esq.  F.  H.  S.  66,  Aldersgate-street 
P  Maude,  Thomas,  Esq.  13,  Great  George-street 
tt  Maudshiy,  Henry,  Esq.  Westmintter-rwid 

Maudslay,  Thomas,  Esq.  Ditto 

Maurice,  Mr.  D.  S.  4,  Howford-buiidings,  Fenchurch-street 

Mawley,  Edward,  Esq.  28,  Lower  Thamhaugh-street 

Maxwell,  Marmaduke  Constable,  Esq.  Evermgton,  York- 
shire 
r  Mayne,  John  Thomas,  Esq.  F.  R.  S.  and  F.  S.  A.  Temple 

Mayor,  William,  Esq.  7,  Sebbon^s-buildings,  Islington 

Mears,  Mr.  Thomas,  6,  Great  College-street,  Westminster 

Medland,  James,  Esq.  Union-place,  Kent-road 

Meheux,  John,  Esq.  F.  S.  A.  52,  Hans-place,  Sloane-street 

Meikleham,  Robert  Stuart,  Esq. 

Mendham,  Mr.  Samuel,  Camberwell 
p  Menzies,  John,  Esq.  Pittfoddies,  near  Aberdeen 

Merac,  Mr.  M.  L,  P.  Mr.  Thomas's,  26,  Change-alley 
•ft  Meredith,  George,  Esq.  F.  S.  A.  6,  Nottingham-place 
tt  Meredith,  William,  Esq.  3,  Harley-place 

Merrifield,  Mr.  James,  7,  Princes-street,  Bedfwrd-row 
V  Meyer,  C.  P.  Esq.  Enfidd,  Middlesex 

Meyer,  P.  J.  Jun.,  Esq.  ^6,  Great  Portland-street 

Meyrick,  Owen  Putland,  Esq.  F.R.S.  F.S.A,  Hodalgon, 
Anglesea,  and  Upper  Harhy-street 

Middleton,  Rev.  John,  Melbourne,  Detby 

Middleton,  Peter,  Esq.  Stockeld,  Yorkshire 

Middleton,  William,  Esq.  6o,  St.  James' s-street 
tt  Midgley,  G.  D.  Esq.  49,  6Yr<inrf(Chairman  of  the  Commit- 
tee of  Chemistry) 

Miers,  Mr.  Jolm,   South  America 

Milbum,  Mr.  William.  Bombay 
tt  Mildred,  Daniel^  Esq.  F.H.S.  21,  Finsbury -square 

Miller,  Mr.  George,  334,  Strand 
r  Miller,  John,  Esq.  35,  Red  Lion-square 
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Miller,  Mr*  Jobs,  Bmf^mgtim  Aixade 
Miller,  Mr.  J.  H.  1 07,  SwaUew-Hreet 
Milles,  Thomas,  Esq.  4,  New-sqvare,  Lincoln's  Inn 
MilliDgton,  John,  Esq.  6,  Leigh-street,  Brunsmck- square 
P  Mills,  Abraham,  Esq.  Ordnance  Office,  Dublin 
Mills,  A.  A.  Esq.  S^ffvlk-street,  Charing-cross 
Mills,  Samuel,  Esq.  20,  Flnsbury-flo/ce 
Mills,  T.  Esq.  20,  Ditto 
Mills,  William,  Esq.  F.H.S.  6,  Partman-square,  and  BiV 

/em,  near  Ringwood 
Minchin,  Thomas,  Esq.  9,  Norfolk-street,  Strand 
tt  Minier,  WilUam,  Esq.  F.  H.  S.  3,  Adelphi-terrace 
Mitchell,  Peter,  Esq.  City  Mart,  Throgmorton-street 
Mitchell,  Mr.  William,  Tyne  Mercury,  Newcastle 
Monkhouse,  Thomas,  Esq.  21>  Budge-irow 
Montague,  Mr.  George 

Montague,  William,  Esq.  City  Surveyors  Office,  Guildhall 
p  tt  Moore,  Daniel,  Esq.  F.  R.  S.   F.  S.  A.  F.  L.  S.   F.  H.  S. 
8,  Lincoln'S'Jnn  (Chairman  of  the  Qommittee  of  Cor- 
respondence and  Papers) 
tt  Moore,  George,  Esq.  F.S.A.  F.L.S.    39,.  Lower  Thorn- 
haugh'Street  (Chairman  of  the   Committee  of  Cor- 
respondence and  Papers) 
tt  Moore,  Thomas,  Esq.  F.S.A.  13,  John-street,  Adelphi 
Moorman,  Mr.  Thomas,  1 6>  Old-street 
Morant,  Mr.  George,  88,  New  Bond-street 
Morgan,  Thomas,  Esq.  Savage-gardens 
Morris,  Charles,  Esq.  1,  Great  Cumberland-place 
Morris,  Joseph,  Esq.  24,  Northumberland-street 
Morris,  Mr.  William,  34,  Whitcomb-street 
Moss,  Mr.  Thomas,  Lambeth 
Mott,  Mr.  George,  20,  Essex-street ,  Strand 
Mount,  Richard,  Esq.  Laytonstone 
Moxon,  George,  Esq.  40,  Cannon-street 
Mulready,  WUliam,  Esq.  R.A.  Kensington  Gravel  Pits 
Murdoch*  Thomas,  Esq.  F.R.S.  F.S.A.  8,  Portland-place 
Muss,  Mr.  Charles,  53,  Warren-street,  Fitzroy-square 
Mutlow,  Mr.  Hem^,  3,  Yorhstreet,  Covent  Garden 
P  Myers,  Thomas,  Esq.  4,  Tilney-street,  May/air 

N 

p  Norfolk,    Bernard   Edward,  Duke  of,    F.R.S.    F.S.A. 
F.  H.  S.  iS^.  James's-sq.f  and  Arundel  Castle,  Sussex 
••ttNorlhumbeHand,  Hugh  Duke  of,  (V.P.)  K.G.  F.R.S.  F.S.A. 
Northumbet*land-hause,  Sion-house,  Middlesex^    and 
Alnwick  CastlCf  Northumberland 
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ft  Northampton,  Charles  Marquis  of,  F.  S.  A. 
Nortbesk,  William,  Earl  of,  Ron-hiU,  ffincheHer 
Nepean,  Right  Hon.  Sir  Evan^  Bart.  F.  H.  S.    LoderSf 
Bridport 

Neeld,  Joseph,  Esq.  31,  Norfolk-street,  Strand 

Neesom,  Mr.  William,  Promdencestreet,  City-road 

Nelson,  John,  Esq.  Doctors*  Commons . 

Neville,  William,  Esq.  51,  Fleet-street 
tt  Newcomb,  William,  Esq.  I90,  Fleet-street 
tt  Newman,  John,  Esq.  AUon^  Hants 

Newman,  John,  Esq.  Bridge-house,  Tooley-street 

Newport,  Henry,  Esq.  3,  North-place,  Gray's  hn-Ume 
F  Newton,  Andrew,  Esq. 

Newton,  Mr.  James,  63,  Wardour-street 

Newton,  Robert,  Esq.  Norton-house,  Derbyshire 

Newton,  Mr.  William,  66^  Chancery-lane 

Neyva,  Joseph  da  Cunha  Periera,  17,  Artillery-place 

Niblett,  John,  Esq. 

Nicholson,  H.  J.  B.  Esq»  Magdalen-haU,  Oxford 

Nicholson,  Mr.  William,  SSI,  Strand 
tt  Nicol,  George,  Esq.  58,  Pall  Mall 

Nicol,  Robert,  Esq.  9,  Staple- Jnn 

Nimmo,  A.  Esq.  Ireland 

Nock,  Mr.  Samuel,  180,  Fleet-street 

Nockolds,  Martin,  Esq.  Tring 

Nollekens,  Joseph,  Esq.  R.  A.  9,  Mortimer-street 

Nonnen,  John,  Esq.  F.  H.  S.  Gottenburg 

Norbury,  Mr.  Joseph,  202,  Whitechapel 
tt  Norden,  Mr.  J.  P.  22,  Spring  Gardens 
p  Norris,  John,  Esq.  Hughenden-house,  High   JVycombe, 
Berks 

Northall,  Mr.  W.  K.  Wolverhampton 

Northey,  William,  Esq.  M.P.  27,  Bruton-street 

Northhouse,  Mr.  Wro.  19,  Great  Russell-st.  Covent-garden 

Norton,  T.  F.  Esq.  47,  Guilford-street,  Russell-square 

Noyes,  Charles,  Esq.  Whitehall 

Nugent,  Admiral,  47,  Bryanstone-square 

Nutter,  James,  Esq.  Cambridge 


Oakes,  Miss—,  Mitcham,  Surrey 
T  Oakley,  Benjamin,  Esq.  F.  H.  S.  36,  Tavistock-place 
O'Bryen,  Dennis,  Esq.  Cratfen-streei 
Ody,  Mr.  John,  292,  Strand 
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OTCelly,  Colonel,  46,  Half-mocn'Street 

Oldenbaw,  Mr.  Robert,  Lower-street,  hlingtim 

Olive,  Jeremiah,  Esq.  44,  Baker-street 

Oliver,  Mr.  Robert,  3,  BeWs-huUdingSy  Salisbury-squttre 

Osmond,  Mr.  Stephen,   17,  Little  Tcwer-street 

Osorio,  Abraham,  Esq.  19,  Lamb's  Conduit-street 

Overton,  John,  Esq.  Rainhamy  Norfolk 

Outhett,  Mr.  J.  10,  Vauxhall-terrace 

Owen,  Mr.  Thomas,  2l»  Great  Russell-st.  Cwent  Garden 


p  Portland,  William  Henry,  Duke  ot^  PkcadiUy 
**  Prudhoe,  Algernon,  Lord,  F.  R.  S.  Nm-thumberland-house 
Peel,  Right  Hon.  Robert,  M.  P.  ]  2,  Great  Stanhope-street, 
May-fair 
*  Pusey,  Hon.  Philip,  35,  Grosvenor-square 
Paul,  Sir  George  Onesiphorus,  Bart. 
♦tt  Peel,  Sir  Robert,  Bart.  M.P.  (V.P.)  i6,  Upper  Groavenor^t. 
P  Popbam,  Sir  Home,  Vice  Admiral 

Packer,  William,  Esq.  Great  Baddaw,  Essex 

Paine,  Mr.  William,  ElUotfs  Brewery,  Pimlico 

Palelhorpe,  Mr.  T. 

Palmer,  Mr.  H.  R.  Mare-street,  Hackney 

Papworth,  John,  Esq.  6,  Bath-place,  New-road 

Parker,  Mr.  J.  C.  25,  Whitcomb-street 
tt  Parker,  Samuel,  Esq.  69,  Fleet-street 

Parker,  Thomas,  Esq.  37,  Bemer's-street 

Parkes,  Josiah,  Esq.  Warwick 
tt  Parkes,  Mr.  Samuel,  F.  L.  S.  90,  Goswell-street 

Parkin,  Mr.  Richard,  40,  Bedford-street,  Strand 

Parkins,  William,  Esq.  Adelphi  Wharf 

Parminster,  George,  Esq.  Earl-street,  Blackfriars 

Parraly,  Levy,  Esq.  Pall-Mali 

Parry,  Thomas,  Esq.  Hope  Office,  Ludgate-hill 

Parsons,  William,  Esq.  High-street,  Leicester 

Parvin,  Mr.  Richard,  Ask-terrace,  Hoxton. 

Paterson,  Mr.  William,   16,  Beckford-row,  Walworth 

Patten,  Mr.  William,  34,  Ludgate-hill 

Pattisall,  Stephen,  Esq.  Change-alley 

Payne,  Mr.  Randolph,  9,  Southampton-street,  Strand 

Payne,  Mr.  William,  9,  Ditto 

Paynter,  John,  Esq.  64,  Coleman- street 

Peache,  Mr.  William,  Lambeth 

Peachey,  General,  Yarmouth,  Hants 

Peacock,  John,  Esq.  Bruton-street,  Berkeley-square 
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Peacock,  R.  Esq.  47,  Chancery'lane 
p  Peacock,  Mr.  William,  18,  SalUhury'Square 

Pearce,  William,  E»q.  5,  Crai^s-caurt 
tt  Peanall,  James,   Esq*  143,  Cheapside  (Chairman  of  the 
Committee  of  Manufoctures) 

PearsoD,  Charles,  Esq.  St.  Helen's  place 
tt  PeanoD,  Rev.  William,  East  Sheen 

Peckston,  Mr.  Thomas,  42,  Marsham-street 

Peel,  Jonathan,  Esq.  SO,  Bmcklershuty 

Pee)»  Joseph,  Esq.  19,  Lawrence-lane 

Peel,  Robert,  Esq.  Manchester 

Peirce,  Clement  Authony,  Esq.  57^  New  Band-street 

Pellatt,  Mr.  Apsley,  jun.  16,  St.  Paul's  Church-yard 

Pellett,  Stephen,  M.  D.  Xg,  Weymouth-street 

Penn,  John,  Esq.  F.  H.  S.  10,  New-street,  Spring  Gardens, 
and  Stoke-parkf  Buckinghamshire 

Penn,  Richard,  Esq.  Secretary  0/  States  Office 
tt  Pepys,  William,  H.  Esq.  F.  R.  S.  F.  H.  S.  24,  Poultry 
p  Percival,  Richard,  jun.  Esq.  76,  Lombard-street 
p  Perin,  W.  P.  Esq.  F.  R.  S.  F.  S.  A. 

Perkins,  Jacob,  Esq.  29,  Austin-friars 

Perry,  Mr.  Ebenezer,  39,  Spencer-street 
tt  Perry,  James,  Esq.  F.  H.S.  143,  Strand,  and  Tamtock- 

place 
P  Perry,  John,  Esq.  62,  Montague-sqwire 
P  Perry,  Philip,  Esq.  Ditto 

Peter,  William,  Esq.  26t  Lower  Cadogan-place 
P  Petit,  Louis  Hayes,    Esq.    F.R.S.  F.S.A.   F.  L.  S.   9, 
Lincoln's  Inn 

Peto,  Henry,  Esq.  31,  Little  Britain 
p  Pettiward,  Roger,  Esq.  F.  R.  S.  F.  S.  A.  F.L.  S.  F.  H.  S. 
12,  Piccadilly 

Peyton,  Richard,  Esq.  10,  Cook's-court,  Carey-street 

Phillips,  James,  Esq.  49,  Brompton-row 

Phillips,  Mr.  Richard,  Addle-hill,  Upper  Thames-street 

Phillips,  Mr.  William,  54,  High  Holbom 
p  Phillips,  William,  Esq.  23,  Grosvenor-place 

Phillipps,  Leonard,  Esq.  Wandsworth-road 

Phillipps,  Mr.  Leonard,  jun.  Portsmouth-roady  Vauxhall 

Philpot,  Benjamin,  Esq.  Stamford-street 

iPhipps,  John,  Esq.  13,  Paper-huUdiwsy  Temple 
p  Pieschell,  Charles,  Esq.  26,  New  Notfilk-street 

Pieters,  Rev.  John,  Bromley,  Kent 

Pigeon,  John,  Esq.  8,  Clipstone^street 

Pillar,  James,  Esq.  Land  Revenue  Office,  Whitehall 
F  Pincenti  Joseph,  Esq.  24,  Birchin-lane 
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Pinder,  W.  M.  Esq.   West  Indies 

Piper,  Mr.  Thomas,   Ditto 

Piper,  Mr.  William,   8,  Little  East-cheap 

Pislor,  John,  Esq.  Tavistock  Hotel 

Pilciiiru,  John,  Esq.  3,  Jeffrey' s-square 

Pitcher,  Henry  Jones,   Rookery,  Northfleet,  Kent 

Pitman,  Mr.  John,  23,  Upper  Cumming^street^  PentonmUe 

Ptt  Pitt,  Thomas,  Esq.  (V.P.)  F.S.A.  F.H.S.  41,    Wimpoh- 
street 
Pix,  Thomas,  Esq.  Peasmarsh,  Sussex 
Plants,  Joseph,  Esq.  F.  R.  S.  British  Museum 
Piatt,  James,  Esq.  W^Boswell-court 
Plumtree,  E.  H.  Esq.  4»  LarnVs-buildings,  Temple 
Poland,  Mr.  351,  Strand 

Pollard,  Robert,  B.  Esq.  4,  Blemell-house,  Brampton 
Ponder,  Mr.  Nathaniel,  68,  Fenchurch-street 
Ponder,  Mr.  Stephen,  28,  Great  East-cheap 
Poole,  Moses,  Esq.  Patent-office,  4,  Old-sq.  LUncohCs-inn 
Poole,  Richard,  Esq.  12,  Gray's  Inn  square 
Pope,  Mr.  John,  96,  Oxford-street 
p  Portman,  Edward,  Esq.  Bryanston,  near  Blandford^  Dorset 
P  Potter,  Christopher,  Esq. 

Pouchee,  Mr.  L.  J.  Stanhope-street,  Clare-market 
Pourcin,  Joseph,  Esq.  51,  Oxford-street 
Powell,  John  C.  Esq.  18,  Little  St.  Helen's-place 

Ptt  Powell,  Rd.,  M.D.  (V.P.)  F.S.A.  7,  Bedford-plate,  Russell^ 
square 
P  Powell,  Richard  Jones,  Esq.  2,  Hare-eourt,  Temple 
Powell,  Thomas  H.  Esq.  14,  Paper-buildSngs^  Temple 
Powell,  Rev.  Mr.  Trinity-college,  Cambridge 
Pownall,  Henry,  Esq.  Russell-square 
Poynder,  Thomas,  Esq.  6,  BishopsgAtC'street 
p  Prado,  Samuel,  Esq.  21,  Grafton^street 

Pratt,  Edward  Roger,  Esq.  Royston-house^  Norfolk 
Presbury,  Mr.  Charles,  9,  New-street^  Covent  Garden* 
tt  Preston,  Richard,  Esq.  6,  New-square,  Lincoln's  Inn 
Preston,  Thomas,  Esq.  16,  Nottingham-place 
Price,  Mr.  Charles,  221,  Strand 
Price,  Samuel  Evans,  Esq. 

Prickett,  George,  Esq.  5>  Seymofir-place,.Ettston-9quare 
Pritchard,  Mr.  George,  8,  Porter-street,  Newport  Market 
Probart,  Mr.  Frank  George,  100,  Great  Portland- street 
Provis,  Mr.  John,  jun.  Ditto 
Provis,  Mr.  W,  A.  Paddington 
PuUeo,  John,  Esq.  34,  Fore-street 
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Fyt,  Mr.  Charles,  2,  Ge&rge^itreett  Euitirn'Mquare 
Pyne,  William,  Esq.  2,  Canonhury'flac€y  hlmgtan 

Q 
Quin,  Edward,  Esq.  29,  Burton-crescent,  and  Crane-caurtj 
Fleet-street. 

R 
p  Hb  Imperial  Highness,  the  Grand  Duke  Nicholas  of  Russia 
Roxburgh,  James,  Duke  of,  39,  Grosvenar-flaee,  Sf  FleurSf 
Kelso 
**tt  Radnor,  Jacob  Earl  of,  (V.P.)  M.A.  F.R.S.  F.S.A.  52, 
Lower  Grosvenor-streett  tf  Longford-castle,  near  So- 
Usbury 
Ptt  Romney,  Charles,  Earl  of,  (V.P.)  F.R.S.  Mote  Parky  Kent 
p  Ribblesdale,  Thomas,  Lord,  D.C.L.  Gisbume-park^  York 
p  Rawlins,  Sit  William,  44,  Old  Bethlem 

Raddiffe,  Mr.  William,  9,  Brewer-street,  Piadico 

Rae,  John,  Esq.  Broad-street-buildings 

Raikes,  Job  Matthew,  Esq.  79y  London  Wall 

Rainbow,  Mr.  Joseph,  M.  35,  Cannon-street 

Ramy,  Mr.  Alexander,  29,  Conduit- street 
P  Ramey,  John,  Esq.  Onnshyy  JSorfolk 

Ramsbottom,  John,  jun.  Esq.  Windsor 

Ramsden,  Mr.  Richard,  ?» Brook^street,  Holborn 

Ramshaw,  Mr.  James,  33,  Fetter-lane 
p  Randell,  George,  Esq.  Bagnigge  Wells 
ft  Read,  General  Henry,  Ramburyy  Wilts 

Ready,  M.  I.  M.  Peckham 

Reaston,  Francb  B.  Esq.  4,  Crown  Office-row,  Temple 

Reed,  Reverend  Edward,  Temple 

Reedall,  Mr.  J.  H. 
tt  Reeve,  Joshua,  Esq.  3,  Chatham-place 
tt  Reeves,  John,  Esq.  F.R.S.  F.S.A.  Parliament-place 

Reeves,  John,  Esq.  F.  R.  S.  F.  L.  S.  Canton 

Reeves,  Mr.  W.  33,  Henrietta-street,  Covent  Garden 
tt  Reid,  John,  Esq.  26,  Aldersgate-street 

Reid,  J.  R.  Esq.  27,  Lower  Brook-street 

Reid,  Mr.  Wni.  jun.  4,  Newcastle-place,  Clerkenwell 
Ptt  Reveley,  George,  Esq.  17,  Queen* s-square,  Bloomsbury 

Reynell,  George,  Esq.  42,  Chancery-lane 
tt  Reynolds,  C.  E.  Esq.  96,  St.  John-street 

Rhodes,  Henry,  Esq.  15,  Norton-street 

Rich,  Robert,  Esq.  Dockhead 

Richardson,  Mr.  Charles,  Piazza,  Covent  Garden  i 
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Richtrdson,  Charles,  Esq.  28,  Golden-square 
P  Rkliardson,  Peter,  Esq.  6o,  Charing-cross 
..  Richardson,  Mr.  William,  72,  Mark-lane 
P  Richardson,  Mr.  W.  H.  72,  Portland-street 

Riddle,  Mr.  Gabriel,  13,  Salisbuiy-square 
p  Rigaudl,  S.  Esq.  M.  A.  F.  R.  S.  Felhw  of  Exeter  College, 
Oxford 

Rigby,  Mr.  J.  S.  8,  Charing-cross 

Rigby,  Mr.  Joshua,  8,  King-street,  ClerhenweU 
p  Ring,  Thomas,  Esq.  Reading 

Rivington,  Mr.  John,  62,  St  PauVs  Church-yard 

Robarts,  Mr.  Henry,  23,  Bedford-street 
tt  Robarts,  Nathaniel,  Esq.  1,  Chandos-street 

Robert,  Mr.  James,  136,  Long-acre 

Roberts,  CoK  R.  E.  F.R.S.  F.S.A.  10,  Upper  Grosvenor-st. 

Roberts,  Mr.  S.  E.  91,  Fleet  Market 
P  Roberts,  Thomas,  Esq.  2,  Russell-square 

Roberts,  Thomas,  Esq.  Brook  House,  Chester 

Robertson,  John,  Esq.  7,  Walcot-place 
p  Robinson,  Charles,  Esq.  36,  Highbury-place 
tt  Robinson,  George,  Esq^  London- Dock-house 

Robinson,  Mr.  James,  30,  Finshury-place 

Robinson,  J.  P.  Esq. 

Robinson,  Mr.  Matthias,  64,  Red  Lion-street 

Robinson,  P.  F.  Esq. 

Robinson,  Mr.  T.  C.  38,  Devonshire-street ,  Portland-place 

Robinson,  W.  T.  Esq.  6,  Austin  Friars 

Robson,  Miss,  Isleworth 

Rodes,  Cornelius,  H.  Esq.  Balboroughf  Derbyshire 

Rodger,  Lieut.  Wm.  R.  N. 

Roe,  Mr.  Uenryy  Southampton 
p  Rogers,  Edward,  Esq. 
p  Roget,  P.  M.  M.  D.  F.  R,  S.  39,  Bernard-street 

Rolt,  John  Henry,  Esq.  Deptford 

Rolt,  John  David,  Esq.  Ditto 

Ronalds,  Francis,  Esq.  Upper  Mall,  Hammersmith 

Rooke,  W.  B.  Esq.  1 8,  High-street,  Mary-le-bone 

Roper,  D.  R.  Esq.  10,  Stamford-street 
*  Roscoe,  William,  Esq.  F.  L.  S  AUerton,  near  Liverpool 

Ross,  Mr.  David,  2,  Warwick-court,  Holbom 

Ross,  Mr.  David,  7*  Lombard-street 

Rowe,  J.  P.  Esq.  Dorset-street,  Salisbury-square 

Rowe,  Joshua,  Esq.  17,  GrenmHe-street,  Russell-square 

Rowley,  Mr.  Thomas,  10,  Gray's-inn-Terrace 
•p  Royds,  John,  Esq.  10,  Gloucester-place 

Ruck;  John;  Esq.  19,  St.  Dunstan's  Hill 
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if  Rucker,  Daniel  Henry,  Esq,  F.  II,  S.  29f  Mmcing-tane 

RunningtoD,  Jamesy  Esq  HiUsbury,  Yorkshire 
P  Rush,  George,  Esq.  Elsingham  Hail,  Bishopi  Stcrtfard 
Ruspini,  The  Chevalier,  20,  Pali  Mail 
Russell,  Geo.  Esq.  50,  Staffrardrplace,  PMico 
V  Russell,  Jesse,  Esq.  Goodman' s-JUlds 
p  Russell,  Jesse  Watts,  Esq.  33,  Portland-piact 
Ryan,  Mr.  James 

S. 
pft  Sussex,  His  Royal  Highness  the  Duke  of,  K.G.  &c.  (Peesi-^ 

dbnt),  Kensington-palace 
**ttStafford, George, Marquis of»  (V.P.)  K.6.  ClevehmdHouse 
*  Shrewsbury,  Charles,  Earl  of,  F.S.A.  7,  Stanhope-Hreet^ 

May-fair 
T  St  Vioceifr,  John,  Earl  o^  K.G.B.  F.R.S.   Rochetfsj 
Brentwood 
Simpson,  the  Hon.  J.  B. 
p  St.  Aubynr  Sir  John,  Bart  F.  R.  S.  F.S.A.  F.L.S.  . 
pft  Smith,  Sir W.  S.  Bart.  F.  R.  &  F.  &  A*  Cave,  near  Dover 
tt  Stirling,  Sir  Walter,  Bart.  F,  R.  S.  F.S- A.  106,  Pall  Matt 
Sykes,  Sir  M.  M.  Bart.  F.S.A.  F.H.S.  23,  St.  James'a^kee 
pft  Shirley,  the  Hon.  Washington,  F.H.S.  110,  Park^Btreet 
p  Smart,  Sir  George,  91,  Great  Fortland-street 

Sadd,  Mr.  James,  Greystock-place,  Fetter -lame. 

Sale,  James,  Esq.  Sandunth,  Kent 

Sale,  Richard  Cowlybam,  Esq.  10,  Norfoli-street,  Strand 

Salmon,  Mr.  Robert,  Wohurn  park  Farm 

Samuel,  Mn  George,  %  RichmOhd-huildingSy  Soho 

Sanders,  John,  Esq.  F.  S.  A«  F.  L.  S.  Reigate 

Sangster,  Mr.  Samuel,  94,  Fleet-street 

Sargent,  Mr.  Thomas 

Satd^RreU^  George,  Esq.  Ordnance^ffice,PalhMaU 

Saunders,  James  Ebenezer,  Esq.  7f  Lower  TkameS'Strrtt 
p  Saunders,  John,  Esq.  Cannon-street 

Saunders,  Nathaniel,  Esq.  \^Zy  Upper  Thames- street 
p  Sauiiders,  Thomas/ Esq.  l6.  Maid-lane,  Banhside 

Savory,  Thomas,  Esq.  136,  New  Bond^^treet 

Sayer,  Henry,  Esq.  26,  Charter-house' square 

Scargillr  Mr.  John,  44,  Coppice-row,  Clerkenwell 

Schmalcalder,  Mr.  Charles,  82,  Strand 
tt  Scholey,  George,  Esq.  Alderman,  Old  Swan-stairs 

Scott,  Mr.  George,  Wardrobe-terrace 

Scott,  Henry,  D.  Esq.  6,  Fludyer-street 

Scott,  Robert,  Esq.  Stoekwefl 

Seale,  Gregory,  Esq. 
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Pff  Selby,  Henty,  i).  Edq.  4,  Vm^ttm-JMldingg 

Sellon,  Mr.  John 

Sewell,  Mr.  W.  J.  S2,0W^tfi«er-r#iMf 
»tt  Seymour,  William,  E«|.  19,  Min^tiret  shret 

^ksKMelU  Mr.  Willkim,  1 1,  Ji^km&ms^^mty  fittt'4iMt€€i 

Sliand,  Wm.  Bemy,  Esq.  ^,  fFiin«ld(r-rdicre,  HMwn 

Stiarpe.  J*  B.  Esq.  ()» Queen-itreeU  Ckeapsi^e 
tt  Shaw,  Benjamin,  Esq.  ^23^  Borough 

Sbaw,fl(Ir.  George,  if OM^fvfj  £sMvB 

8b«W,  J«iiti»  £sq.  96,  fT&wer^reet 

&lMMr»  johOf  Esq,  4,  JiTtii^-fflfnMf,  Cheapdde 

Sliaw,  Samuel,  Esq*  16,  f^mnturidb-fftctfi^ 

Shears,  Mr.  Daniel,  4,  iSiy-ploce 
•     Stiiilvy,  T.  Esq,  10,  Limt-fitt^efi  r 

P  Shore,  Offley,  Esq.  Norton^  Def^y9hvrt 
P  Shore,  Samael,  Esq.  Meer^fraok,.  Derby  shirt 
P  Shore»  SamiielrEiq.  jua.  Nm^ton  Mail  DtrbyMf^ 
P  Shore,  Sidney,  Esq.  ;Silenr^«{  i:/«//,  Neit^.  "  - 

Sboit,  Mr.  Jobs,  ^0o/tn>A 

Shout,  Mr.  Robert,  16.  High  Ho^&in 

ikM$\«y  Mr.  James,  S6,  LHehJMd^treeif  iSk^ 

8hul«Hrtini,iL'(««t.  R.N. 
p  Shuter,  T.  A.  Esq.  Thwnas'Sireet,  Bhtchifidd,  S&tihwark 

Sich,  Henry,  Enq.  ChinBiek 

Skkiey,  R.  C.  Esq.  .5,  Martimer^frtt^ 

£ievier,  Mr^  R^Mft,  Wm.  34,  S9uihaa^iOH-r0W 

Sills,  Joseph,  Esq.  36,  Queeit^treeU  Cieapside 

SiWesier,  Mr.  Richard  Wm.,  37,  Sirmd 
4t  SMMttons,  Joitu,  Esq.  £9,  Gnsat  Rm$eH9irfet,  Blo0m$bmy 

Simmons,  Mr.  Samuel,  Jnn  •  8,  CMnn0n-9tre€t 

Simmons,  William,  Esq.  Wales 

Simpktn,  Mr.  Robert,  18,  Heiref^d*fhee^C^mmerdahr9ad 

Sin^MMir  Mr.  Cbaffes,  1 5,  Mintimg^lane  • 

Simpson,  Mr.  Joseph,  Eci^niim'StrteU  PimHc^ 

Simpson,  Mr.  William,  Tavittpek  Hotel 

Singleton,  Henry,  Esq.  4,  H€ym4irktt 

Sk^,  Mr.  Edward,  Jokn-^reHy  Adelphi 

Skegg,  Mr.  Edward,  jun.  Vitto, 
tf  Sketchley,  S.  E.  Esq«  *!2],  Lower  ?1^Uimw€-fl.  Kensmgtan 

Skynner,  John,  Esq.  4,  Lincoln's  Inn 

Slade,  J.M.  Esq.  Chathem 

Slade,  Mr.  Wm.  2,  South^crescent,  Aifred^laeCfBedford'Sq* 
tt  Slalon,  Georise,  Esq.  8*2,  Hed  Lion-square 

Slegg,  John,  Esq.  17,  Jokn-streeU  King's  Road 
Ptt  Smart,  George,  Esq.  Pedlar* s-aere 
p  Smart,  Mr.  John,  Kingsgate^reet 
VvL  xxxvii.  Ccj 
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Smce,  Mr«  WiUium  P^fmetU,  Mo9rfkU9 
ft  Smimove,  Rct.  Jamct,  32,  Welbeck-strtet 

Smith.  C.  Esq.  Littfe  Pregtmif  Fcnjhridgf 

Smith, Mr. C.  H.  FinrUmtdro^ 

Smithy  Charles  Josepbut,  Esq.  JLUtle  PruUm,  Fcrrykiidge 

SmUh,  Edward,  Esq.  6,  G^refji  lAUmu-Unit 

Smithy  George,  Esq,  Sloau-Ureet 

Smith,  Henry,  Esq.  Draper's  Hall 

Smith,  James  Scott,  Esq.  WMteehapel  DUtUkrg 
rtt  Smith,   Joho,   Esq.    76,  CiMmhUl^  and  Camonim^ame^ 
liSmaUm  (Chairmanof  the  Committee  of  ManafMtures) 

Smith,  Mr.  John,  98»  SwaUaw-sireet 
p  Smith,  John  Spencer, Esq.  LL.D.F.R.S.F.S.iW  Davar.Keni 
ft  Smith,  Joshua  Jonathan,  Esq.  Alderman,  Benrndi^B-hUl, 
Doetwi  ComatMrn* 

Smith,  Mr.  J»  11,  Gearge'iirut^  Minories 

Smith,  Mr.  J.  C.  SerWs  place,  Idncaln's  h^n 
p  2$mith,  J.  P.  Esq.  F.  B.  8.  Demerara 

Smith,  Robert,  Esq.  F.R.S.  F.S.A.  18^  Amsiin  Friara 
p  Smith,  Robert  Peter,  Esq. 

Smith,  Thomas,  Esq.  29^  Judd-plau  WesU  New  Road 

Smith,  Walker,  Esq.  Uttle  Preetim^  FerrySridge 

Smttb,WiHiam,  Esq.  M.  P.  F.R.S.  F.S.A.  F.uL  i 

Smethorst,  J.  Esq.  53,  Upper  Berkkjf'Streei    . 
^  Snodgrass,  Thomas,  Esq.  10,  Che»tetjield'$irut^  MagfrnT 

Snow,  Mr.  John  Rowe,  24,  Prfmct^s-Hrut^  Lekeeier^q- 

Snuggs,  J.  W*  Esq.  Efy-plaee 
Ptt  S<^7>  Richard  Horsman,  Esq.   F.R.S.  F.S.A.  F.H.S. 
48,  Great  Ormand'iireet  (Chairman  of  the  CoBonittee 
of  Polite  ArU) 
p  Solly,  Isaac,  Esq.  St.  Marjf  Axe 
p  'Solly,  Thomas,  Csq.  Ditto 

Sotheby,  Mr.  Samuel,  3,  WeUinfcUm-streei^  Stremd 
tt  Sparks,  Robert,  Esq.  134,  St.  John-street 
ft  Sparks,  Thomas,  Esq.  112,  Jldengate-etreet 

Sparrow,  Robert,  Esq.  WalUngham  HM,  Suffolk 

Speer,  Edward,  Esq.  Treasury  Chambers,  Whitehall 

Spiker,Dr. 

Splitbeiger,  Mr.  J.  C.  Church-court,  Wallbrook 
p  Spurrier,  Isaac,  Esq. 

Squibb,  George,  Esq.  Botfle-sireet,  SaoiUe-row 

SteUes,  DavidJHenry,  Esq.  7,\Hatton  Garden 

Stalker,  Daniel  Watson,  Esq.  Spencer-street 

Stanbrougb,  Charles,  Esq.  Iskuwrth 

Stanhope,  J.  9*  Esq.  230,  Oxford-street  ; 

Stanley,  Mr.  Geor^,  21,  Old  Bond-street 
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Fff  Stapylton,  M.  Esq.  Myton  Hall,  Burroughbridge,  Yorks. 

Ftt  Steers,  John  Win.  Es(|.F.  S.  A.  7,  Ftgtree- court,  Temple 
Stephens,  James,  Esq.  Camerlton  Home,  mar  Bath  . 
Stephenson,  Rowland,  Esq. 
Stewart,  Mr.  G.  Ii6,  Jermyn-Bti'eet^  St  James's 
Stewart,  John,  Esq^  D*  3,  Albany 
Stiff,  Mr.  Thomas,  13,  T^ew  street,  Covent  Garden 
Stope,  Mr.  James,  30,  Warwick-street 
Stone,  Lieut  Valentine,  R.  N.  35>  Alsop's-buildings 
Storey,  Mr.  W.  jun.  Mount-street 
Storr,  Mr.  P.  Harrison-street^  Graj^^s-Inn-road 
Strutt,  G.  B.  Esq.  Derby 
Strutt,  Joseph,  Esq.  Ditto 
Slrutt,  William,  Esq.  Ditto 
Staart,  Mr.  Cjharles,  jun.  Consol-officcy  Bank 
Stubbs,  Mr.  Fraucis  Perry,  50,  Long  Acre 
Stubbs,  Mr.  John,  6,  Castle-street,  Leicester  Fields 
Stump,  John»  Esq.  7>  Cork-streety  BurUngton-gardens 
Sturch,  William,  Esq.  19,  Southampton-street,  Bloomsbuiy 
tf  Stnteky,  Joseph,  Esq.  jun.  27>  Northumberland-strett 

Sntherland,  John,  Esq.  Liverpool 
ft  Sutton,  Mr.  James,  3^,  Henrietta-streetf  Covent  Garden 
p  Sutton,  Robert,  Esq.  7*  Castle-alley ^  Cornhill 
Swaine,  E.  S.  Esq.  White-street,  Finsbury 
Sweet,  S.  W.  Esq.  Albion-place^  Blackfriars 
Swinney,  Mr.  Francis,  13,  Hyde-street,  Bloomsbury 
Symmons,  Mr.  Henry,  Great  Peter-street,  Westminster. 
Symmons,  J.  Esq.  F.R,S.  F.  S.A.  F.  L.S.  Paddington- 
H^use 

T, 

Teynham,  John,  Lord 

Thoroton,  the  Rev.  Sir  John,  Belvoir-Castk 

p  Talbot,  Thomas  Mansfield,  Esq.  Penric-Castle,  Glamor 
ganshire 
Tapster,  Mr.  Thomas,  52,  Frithrstreet,  Soho 
Tate,  Mr.  William,  18,  Salisbury-street^  Strand 
Tatham,  Thomas  James,  Esq.  27,  Bedford-place 
Taunton,  John,  Esq.  87$  Hatton-Garden 
Taylor,  Mr.  George,  Scotland-Yard 
Taylor,  George  L.  Esq.  6,  Montague-place,  Montague-sq. 
Taylor,  Mr.  James,  at  Messrs.  James  Graham,  &:  Go's. 
Livtrpool 
p  Taylor,  Johp,  Esq.  New  Auditor'^Office,  Whitehall 

c2 
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Taylor,  Johu,  Esq.  10,  Bury-cwtrU  St  Mary  Axe 

Taylor.  Mr.  Josiah,  59,  High  Holbam 

Tay(or,  Philip,  Esq.  Br&mieyt  E$9ex 

Taylor,  Samuel,  Esq.  Morton^  near  Manchegier 

Taylor,  Mr.  W.  (i.  62,  Bread-tirett 
tt  T«bbs.  George,  Esq.  1 63,  Old  Bond-atreet 

Teed,  John,  Esq.  M.  P.  Stdney-hauH^  Pfynj^an^  Devon 
+t  Telford,  Thomas,  Esq.  Salopian  Coffee-house iCkaring-Croie 
p  Templar,  James,  Esq.  Stover  Lodge,  Devon 

Temple,  George,  Esq. 

Teniiant,  Charles,  Esq.  87,  Great  Ormond  Street 
+t  Tennanl,  Christopher,  Esq.  Lloyd's  Coffee-House 

J  ennant,  George,  Esq.  37 ^  Great  Ormond-street 
p  Teiiiiant,  James,  Esq.  Stanmoret  Middlesex 

Terrey,  Mr.  Thomas  Leighton,  87,  Comhill 

Test,  Thomas,  Esq.  f ,  Leicester-place 

Thomas,  H.  L.  Esc^.  121,  Ditto 
p  Thomas,  Rees  Gormg,  Esq.  2,  Seijeant*S'fnn 

Thomas,  William  B.  Esq.  Chesterfield,  Derby 

Thompson,  John,  Esq.  Duke-sireet,  York-hmUings 

Thompson,  Mr.  Joseph,  6,  Cananhury-laney  fslingion 

Thompsons  Lawrence,  Esq.  19,  Great  St,  Heleits 
p  Thompson,  Nathaniel,  Esq.  Hollow&y 

Thompson,  Richard,  Esq,  8,  IVatbreok. 

Thompson,  Mr.  Robert,  6,  Canonburylane,  IsUngfon 

Thompson,  R.  S.  Eso.  Kirby-halL  near  Borough-bridge 
p  Thompson,  William,  Esq.  Leeds,  Yorkshire 

Thornton,  Louis,  Edward,  Esq.  54,  Judd-street 
p  Thornton,  Samuel,  Esq.  M.  P.  F.  A.  S.  6,  Gra/ton-street 

Thornton,  Stephen,  Esq.  5,  Harley-street 

Thornton,  Thos.  Esq.  1 5,  Charlotte-strut,  Bloomsbury 

Thorpe,  George  T.  Esq.  Army  Pay-office^  Whitehall 

Thoyts,  William,  Esq.  Southampsteddi  J^erks* 

Thwaite,  WilKam  Gray,  Esq. 

Tillelt,  Mr.  Alexander,  Vine-street,  Lambeth 

Tilloch,  Alexander,  Esq.  Picket-street 

Timberlake,  Mr.  G.  F.  311,  Oxford-street 
p  Todd,  James  Ruddell,  Esq.  1  ] ,  John-street,  Adelphi 

Tolly,  Colonel 

Tomkins,  Mr.  P.  W.  53,  New  Bond-street 
p  Tomlinson,  George,  Esq.  Copthall-buildings 

Tomlinson,  Captain  Nicholas,   R.   N.  36,  Dorset-sputre, 
Rtgent's'park 

Tooke,  Thomas,  Esq.   1%  Russell-square 
Ptt  Tooke,  William,  Esq.  (V.  P.)  F.  R.S.  22,  Bedford-row 
p  Travers>  Joseph,  Esq.  ip.  St^  Swithsn^s-lana 
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TteigoM,  Tbama»,  Esq,  20,  Bentinck'Stnei 
Tribe,  Mr.  J.  Chatham,  Kent 
tt  Trotler,  John.  jun.  Esq.  1,  Park-street,  Westminster 
p  TunsUll,  Marnjaduke,  Esq.  F.R.  S-  F.  S.  A.  WycUffe,  Y^k- 
shire 
Turner,  Mr.  Charles,  50,  Warren-street ,^  Fitzroy-sqvar^ 
Turpin,  Mr.  James,  Commercial-road^  Lambeth 
Turrell,  Mr.  Edward,  11,  Gee*street,Somers*  Town 
Turtle,  W.T.  Esq. 
*  TurtOB,    Edmund,    Esq.   M.  P.  45,  Clarges-street,  md 
Brasted-place,  Kent 
Twining,  George,  Esq.  Devereux-eourt 
Twining,  Richard,  Esq.  34,  Norfolk-street 
Twycross,  Roberi,  Esq.  13,  Newcastle^street,  Strand 

U 

Underwood^  Mr.  Heorj,  28,  Hart-street,  Bloomsbury 
Unwin,  George,  Esq.  ii,  Marlbro'-place,  Kennington-aoss 


p  Villiers,theRtHon.J.C.  M.R  IB,  North  Audley-street 
p  Verney,  the  Hon.  Henry  Compton,  Stratford  on  Avon 
p  Vernon,  the  Hon.  G.  Sudbury-hali,  Derbyshire 

Valle,  P.  H.  Esq.  Brampton,  and  Prhy-€ountH,White-hall 
p  Valpy,  Rev,  Richard,  D.  D.  F.  S.  A.  Heading,  Berks. 
Vanhagen,  Mr.  Thomas,  63,  St.  Paul's  Church  Yard 
Varley,  Mr.  Cornelius,  9 5y  Tottenham- court  road 
Varley,  Mr.  Samuel,  42,  Newman-street 
p  Varnham,  Henry,  Esq.  69,  Toofey-street,  Southwark 
tt  Vaughan,  Wm.  Esq.  F.  R.  6v  70,  Fenchurch-street 
.    Veoables,  William,  Esq.  Queen  Hithe 
Vernon,  John,  Esq.  F.  S.  A.  3.  Tilney-strtet,  Mayfinr 
Verrali,  Richard,  Esq.  10,  Har court-buildings,  Temple 
Vine,  James,  Esq.  8,  GrenvUle-street,  Brunswick-sptare 
VulUamy,  Mr.  B.  t.  74,  Pall  MaU 

W. 

p  Winchilsea,  George,    Earl  of,    K.  G.    P.  R.  I.    F.  H.  S. 
F.R.S.  F.S.A.  South-street 
tt  Walerpark,  Richard  Lord  F.S.A. 
Webb,  Sir  John,  Bart.  F.  R.  S.  F.  S.  A. 
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Wynoe,  Sir  Watkio  W.  Bart  M.  P.  F.K.&  F.  H.& 

St.  Jam€8*s-8quare,  4r  H^ywiutey 
Wilson,  Sir  Henry  Wright,  Chelsea 
Ptt  Willw,  Sir  Francis,  13,  Chariee^thnetf  BerkeUjf-^fumre 
Wynne,  Sir  Wm.  Bath 
r  Walker,  Sir  Piitrick,  Edinhirgh 

Wagner,  Mr.  Charles,  43,  Alpha-road 
Wainewright,  Robert,  Esq.  3,  Grat^s^nn^sfuare 
tt  Waistcfl,  Charles,  Esq.  «,  Dehney-fUuie,  Cmada^Town 
(Chairman  of  the  Committee  of  Agnculture) 
Waitbman.  Mr.  Robert,  262,  High  Holbam 
tt  Walcot,Wm.E8q.F.S.A. 

Walker,  George,  Esq.  Sfnial-square 
p  Walker,  John,  Esq.  F.R.S.  F.S.A.  F.L.S.  M.R.I.  F.H.S. 

49>  Bedford-square 
p  Walker,  Thomas,  Esq.  Bury-hilly  Notts, 

Walker,  Thomas,  Esq.  4,  John-strset,  Bedfor&row 
Walker,  Mr.  Wm,  Bridge-streety  Westrnkuter 
Walker,  William,  Esq.  Stamford-hill 
Wallen,  John,  Esq.  10,  White  Uon-sireet,  Spitalfields 
Wallis,  John,  Esq.  Bodmin^  Cornwall 
Wallis,  W.  B.  Esq.  Butt-street,  Dep^ord 
p  Walsbman,  Thomas,  M.D.  Kenningtan 
tt  Walter,  John,  Esq.  4,  Symond's-Jmn 

Walters,  John,  Esq.  11,  Fenchurch-hdidings 
Walther,  Mr.  Henry,  Castle-ccmrt^  Strand 
p  Warberg,  Olans,  Esq.  F.RJS.  Copenhagen 
Warcnp,  Mr.  William,  Lambeth 
Ward,  Mr.  H.  Maidenhead 
Ward,  John,  Esq.  l,  Ladgate-street 
p  Ward,  John,  Esq.  Air-streety  Piccadilfy 

Ward,  John,  Esq.  Horn-castle,  Lineokishlre 
p  Ward,  William,  Esq.  AUfany^  Sf  THntfy  Coilege,  Cambridge 
tt  Ware,  Samuel,  Esq.  F.  S.  A.  5,  John'^treet,  Adelphi 

Warin,  Nicolas,  Esq.  2,  Great  St.  Helen's  . 
tt  Warren,  Mr.  Ambrose,  34,  Chapd-struty  PenUmeilk 
tt  Warren,  Charles,  Esq.  9,  ConstitutUm-^oWi  Grays  Inn-road 
Watson,  John,  Esq.  Prestony  Lancashire 
Watson,  Joseph  Ashton,  Esq.  54,  Marchmont-street 
Watson,  W.  H,^  Esq.  Whitchurch^  Salop 
Watts,  Thomas,  Esq.  Bartholomew  Hospital 
tt  Way  mouth,  flenry,  Esq^  Battersea  Common 

Weald,  Thomas,  Esq.  Waodcott  Farmy  near  Croydon 
Weatherby,  Edmird,  Esq.  Newmarket 
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Wcittfaeiiiead^  JohUn  E«].  Derby 
p  W«bb,  Frederick,  Esq.  19>  BrompUmram 
Webb,  John  W.  Esq. 
W^b»  Mr*  J^  24,  MUe94afu 
Webb,  Mr.  WUliam,  Middle-Temple-haU 
p  Wedgwood,  John  Esq.  F«L.S*  F.H.S.  £[/«  Jomk /Mftuiv 
tt  Weguelin,  J.  C.  Esq.  l6,  New  Broad*$ireet 

Weir,  Mr.  Edward,  66,  Wetts-sireet,  Oxford-atreei 
p  WeldoD,  Walter,  Esq.  97 p  New  Bani^9ireeii 
Wemyss,  Colonel 
ft  West,  BeBJamm,  Esq.  P.R.A.  F.S.A.  14,  Newman^Hrett 
West,  James,  Esq.  15,  Wimpak-street 
Ptt  West,  T.T.  Esq.  Clapton 

Wheeler,  Mr.  John,  SU  Barthohmw'S'iQtpital 
Whitby,  William,  Esq.  Hackney-road 
p  White,  Wm.  Archibald  Armstrong,   Esq.   College-strut, 
Westminster  ^ 
White,  H.  C  Eiq.  Cannon-row^  Westminster 
White,  Henry  H.  Esq.  9»  Old-square,  Lincoln's  Inn 
it  While,  John,  Esq.  Cawnon-towy  and  Westhonrn^ 
White,  Mr.  Jonas,  Kennngton 
White,  Richard,  Esq.  14,  Esspa^streU,  Strand 
p  White,  Rev.  Sitphea,  Castor,  Northamptonshire 
White,  Mr.  Thomas,  24,  Air^street,  Piccadilly 
White,  William,  Esq.  Cannon-row,  Wesiminster 
White,  Mr.  William,  Alfred-place,  Finsbury 
White,  Mr.  W.J.  Brownl/WMftreet^  Holbom 
,'     Whitehead,  WtUiam,  Esq.  Cadogan-place 

Whilfordy  Edward,  Esq.  5,  Mabledonrplace,  Burton  Creo- 

cent 
Whitlaw,  Mr.  Charles,  52,  Great  Queen-street 
Whitmore,  Wflfian,  Esq.  Dudmaston,  near  Bridgnorth 
.  Whitton,  W.  R.  Esq.  Whallon,  Manchester 
Ptt  Wielder,  Major  General,  F.J.  M.P.  Grosvemtr-plaee 
Wigg,  Joseph,  Esq.  U,  GuUford-street 
Wiggins,  Matthew,  Esq.  9^,  Shane-street 
Wilberforce,  William,  Esq.  M.P.  Kensington  Gore 
Wild,  Mr.  John,  7»  Martin's-lane,  Cannon-street 
Wilde,  Thomas,  Esq.  69,  Quiljord-stieet 
Wilkinson,   Christopher,   Esq.    5,  Wormwood-street^  and 

WhMey,  Lancashire 
Wilkinson,  Jeptha  Avery,  Esq.  Charley,  Lancashire 
Wilkinson,  Mr.  W.  jun.  U,  Ludgate-hill 
p  Wilkinson,  WUliam,  Esq.  Plasgrona,  near  Wrexham 
tt  Wilks,  Mr.  Robert,  89»  Chancery-lam 
Williams,  Mr.  John,  Gireenwichrroad 
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Wiflkms,  Mr.  LlewcN^  TgaWrfirry-gtfittt,  Fht^trmft 

Williums  Mr*0.  Quut^^hiod-imHtget  MnDpiU64intt 
m  WiUi»m«,  WilUam,  Esq.  M.P.  BwttmrUmd 

WillianisoD,  Mr.  RichanI,  6,  Bf^de^^dnH,  Wat^pume 
Tff'  Willis,  RobeH;  M.  D.  5,  leniardem^^inet 
pft  WINiv  WilMi^  £^  76sLtmkud'9trmt 

Wilsoo,  Abfafkam,  Etq.  H(r«^ifiMBfv    . 

WiltM,MiwD.  (wJfMmi^iAice»:Mifaf0M[   . 
ft  Wilion,  Mf.  fidMMlr  tSS.  ^a«d 

Wilson,  Mr.  Jacob,  6,  Weibeek-sirut 

Wilsmr,  John,  Esq;  Lnukdaier-hmm,  RkkmmmimM 

Wilson,  Joseph,  £sq«  30^  MHk-Mrut^  ««tf  Htghkury-hiU, 
lalingtan, 
p  Wilson,  Lcstodi  PMcb,  B«}.  i^  Bwkltode^tnei 
pft  Wilson,  Rich.  Esq.  (Y.P.)  F.S«A.  F.U.8.  47fLmcolu'S' 

Wilson,  Richard,  Esq.  Moite,  SUffari 
F  Wilson,  TlMlnns^  Esq.  12,  Mm^ptt^^trttt 

WUmi,  Thomas,  Esq. 

Wilson,  Mr.  Willkm,  5,  IMk  SiMh^iruk,  WcBtminuitt 
tt  Winchester,  Henry,  Esq.  6i,  Strand 

Winckwonh,  Mr.  J.  35,  OpfKt  N0rtonr§h^t 
ft  Windus,  Tbomas^  Esq.  JU  Mih^g^aU^tneHmUunti 
F  Winne,  Ca|M.  |«  LflMselles 

Winler,  Mnnhcw,  £sa.  Tmae^e,  SamBnUiOaee 
F  WinterbollonH  John,  M*  D.  jrewftiiiy 

Wood,  M».  Befgorom,  Si  MuhtHrtet,  Bii/ari^nm 
9  Wood,   EdwirO,    Esq.    F.  H.&.    N^rthmberlawi^Oreei, 
Strmd^ and  Hmtger-miejiUMr  EoHng 

Wood,  Mr.  James,  1 1,  Chandos-sireeti  Cooentgmrden 

Wood,  Jelm,  Esq.  OndSgT 

W«od,  John,  Esq.  Bur^bmrn  Ho$piitd 
•  Wood,  J.  Esq.  Atmarik  Fiurm^  near  Emsh^aokf  Ht*U 

W^iod,  Matthew,  Esq.  Aid.  M.P.  Fdeou^tqtumt 

yfooA,  Thomas,  Esq.  Link  SL  ThmMs  jpmtie 
p  Wood,  William,  Esa.  iHtto 

Woodbome,  Mr.  Wkliani,  1}2,  Si.  Mmrtiu'94tme 
tt  WoodiciM,  George,  Esq.  Dean*^gard.  Wfimmster 

Woods,  Samuel,  Esq.  8,  Gearge-^rndf  LsmbatA-^treH 
p  Wooto»,  WiMlam  Samuel,  Esq. 
p  Wright,  Charles,  Esq.  20,  Old  Jewry 

Wrighl,  J.  Esq.  Mmrket'DravfUm,  SkrtpeMre 

Wright,  John,  Esq.  Li»erp&oi 

Wsight,  Mr.  L^nuel 

Wright,  Mr.  Robert,   Tke^Md'^oad 

Wyoo,  Thomas,  Esq.  30,  ^4UxhaUr^aik 
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Yarrell.  Mr.  WiHlMl,  9^  Gftat  B^At^9$reH,  Si.  Jame9*$ 
Yates,  Mr.  William 

Yoekney,  Mr.  Samuel  F.  lU Bedfard-itreeif  Canemt^arden 
p  Young»  Arihar,  Esq.  F.  R.  S.  Sec  Board  of  Agriciiltttre» 

YouQg»  Flonneei  Esq*  l^^Btnm^gh 


ZKkary,  M.  M.  Esq.  F.  H.  S.  3(V  Adam^treti,  AdfilpU^ 
and  Strand  an  the  Gruik,  Kew 
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CORRESPONDING  MEMBERS, 

BLBCTB]>  FROM    1817. 


Marie  Claude  Antonie  Marrier  Baron  De  MienviOe,  Ancient 
Captain  of  the  French  Navy,  Knight  of  St.  JLotds,  4rc.  <Src. 
Paris. 

Charles  Tel£ur,  Esq.  Paris. 

Bibye  Le  Sage,  Esq.  Paris. 

Le  Comte  Charles  Lasteyrie,  Vice-President  of  the  Society  ai 
Paris  for  the  Encouragement  of  National  Industry. 

Dr.  Hamel,  Petersburgh. 

Honourable  Sir  Stamford  Raffles,  F.R.S.  and  F.S.A. 
Lieut.  Gov.  of  Fort  MaHyro,  Island  of  Sumatra. 

N.  Wallick,  Esq.  Superintendant  of  the  Botanic  Garden^  CaU 
eutta. 

The  Chevalier  Molard,  Member  of  Royal  Academy  of  Sciences, 
Paris. 

Monseignear  Belot  de  Saril,  Malmaison,  near  Paris. 

Monsieur  Cesar  Moreau,  Eleve  Vice  Consul  dt  France,  London. 

Monsieur  Marie  Pierre  .Prederic  Matthieu,  Member  of  the 
Academy  of  Dijon. 

Monsieur  Masson  Forer,  Pharmacifn  de  S.  A.  S.  M.  le  Prince 
de  Condi,  Member  of  the  Academy  of  Dijon. 

M.  de  Gouvenain,  Member  of  the  Academy  of  Dijon. 

Thomas  Fonblanque,  Esq.  his  Majesty*s  Consul,  Calais,  S^c. 

Edward  Nelson  Alexander,  Esq.  of  Halifax,  York. 

The  Marquis  de  Paroy,  of  Paris. 

Eli  Ives,  M.  D.  Professor  of  the  Materia  Medica  and  Botany 
at  Yak  College. 

Lieut.-General  Prince  Volkansky,  St.  Petersburgh. 

Benjamin  Silliman,  Esq.  Professor  of  Chymistry,  Yak 
College,  Connecticut,  North  America. 
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I  N  D  E  X. 


A. 

JLcKERMANN,  Mr.  R.,  the  Thanks  of  the  Society  to^ 
for  a  Portable  Lithographic*  Press ;  his  Communication  on 
the  subject,  I  SI. 

Adamsy  Miss,  the  Silver  Medal  to,  for  m  Oil  Fainting  of 
Figures,  xxxiii. 

Advertisement^  general,  describing  the  objects  of  the  Society, 
iiX  Society^s  Publications j  iv.  Other  w  otices  to  the  Public, 
and  General  Conditions,  iv  and  v« 

AgricuUurey  Conditions  to  Guide  Candidates,  vi.  Premiums  in^ 
vi  to  xliL    Papers  in,  1  to  4^. 

Ain^er^  Mr.  A.,  the  Silter  Medal  to,  for  a  Crane ;  his  Comma* 
mcation  pn  the  subject,  124. 

Alarumy  Mr.  Thos.  Taylor's  Repeating,  151. 

Anatomical  Preparations^  Communications  from  W.  Cook, 
Esq.  on,  42. 

Austy  Mr.  Wm.,  the  Sum  of  Twenty  Guineas  to,  for  a  Pump  on 
a  new  construction ;  his  Communication  on  the  subject,  1 33* 

Axlefor  Carringest  Mr«  R*  Phillips's  Improved,  158* 

B. 

Baggy  Mr,  W.,  the  Silver  Medal  to,  for  a  Drawing  of  the  Bust 
^Hercules  in  the  British  Museum,  xxxiii. 

Bagnoldy  Captain  T.  M,,  R.  M.,  the  Silver  Isis  Medal  to,  for 
his  improved  method  of  fixing  the  Naval  Cartouch  Box ;  his 
Communication  on  the  iiubject,  79. 
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Barraudf  Mr.  J.,  the  Gold  Isk  Medal  to,  for  ah  Ittprored  Vio- 
loncello ;  his  Communicatioo  respecting,  67. 

Beckvoay^  Mr.  John,  the  Silver  Isis  Medal  and  Fifteen  Guineas 
to,  for  a  Machine  for  Weighing  and  Binding  Haj;  his  Com- 
muoication  on  the  subject,  15w 

Beknet,  Mr.  Wm.,  the  Gold  Isis  Medal  to,  for  an  Instrument 
for  transferring  points  to  Marble;  his  Communication  on 
the  subject,  172. 

BeU^  Mr.  A.,  the  Silrer  Medal  and  Ten  Guineas  to,  for  his 
Universal  Chuck  for  the  use  of  Turners ;  his  Communication 
on  the  subject,  85* 

Bote  and  String  Rafter^  Mr.  Creorge  Smart's,  100. 

Brabawm^  Wallop,  Esq.  the  Silver  Medal  to,  for  a  Rovrlock ; 
his  Communication  on  the  subject,  83. 

BvUoch,  Mr.  W.,  the  Silver  Isb  Medal  and  Fiv«  Gulaeas  to,  for 
his  Spring  Clip  for  Screens,  &c.;  his  Conuounicatioa  oo  the 
subject,  02. 

Burrdl,  the  Hon.  Miss  E«  J.. 6.,  the  Silver  Medal  to,  for  a 
Drawing  of  Flowers  in  W|tter*colours,  xxxiL> 

C. 

Carter y  Mr.  J.»  the  Silver  Isis  Medal  to,  for  an  AjrChiteetural 
Drawing  in  Indian  Ink,  xxxiii. 

Cartouck'BoXf  Captam  T.  M.  B^gnold's  method  oi  fixing  the 
Naval,  79. 

Chapman^  Miss,  the  Silver  Isis  Medal  to,  for  an  OriginaL  Paint* 
ing  of  Fruit,  xxxii. 

Chemii^f  Papers  in,  4S  to  51. 

Chudk^  Universal,  fot  the  use  of  Turners ;  Mr.  A.  Bell's,  85. 

Do.,  Mr.  Thomas  Hack's,  87« 

Churtif  Mr,  Edward  Roberts's  Improved,  40. 

Ginty  Mr.,  the  Gold  Medal  to,  for  an  Historical  Engraving, 
xxxiii. 

Clock,  Mr.  James  Fayrer's  Three  Wheeled,  1 38. 
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Comber^  Miis,  the  Silver  I»i8  Medal  to,  for  a  Landscape  in  OiU 
xxxit. 

Corresponding  Members,  List  of,  newly  elected,  xiii. 

Cooky  Lieut.  Thomas,  R.  N.,  the  Gold  Medal  to»  far  a  JUfe 
Raft ;  his  Communication  on  the  subject,  110. 

CookCi  Mr.  C.  G.,  the  Silver  Isis  Medal  to,  for  a  Drawing  from 
the  £]gin  Theseus. 

Cook,  Wm.  Esq.,  the  Silver  Medal  to,  for  -successiut  preserva- 
tion  of  Anatomical  Preparations  by.  brine  ;  his  Communica* 
tion  on  the  subject,  42. 

Cotton^  Miss,  the  Silver  Medal  to,  for  a  Drawing  of  Flowers^ 
xxxii* 

Counting  Machine,  Mr.  Bryan  Donkin's^  116. 

Crane,  Mr.  A,  Ainger*s,  124. 

Crellin,  Mr.  H.  N.,  the  Silver  Palette  to,  for  a  Figure  in  Indian 
Ink,  xxxiii. 

Crewke^  Babh,  Esq.  the  Silver  Medal  to»  for  planting  167 
Acres,  with  ^05,080  Forest  Tirees;  his  Communication  on 
the  subject,  9* 

Cuthhert,  Mr.  John,  the  Silver  Medal  to,  for  a  Hydro-Pneu- 
matic Apparatus ;  his  Communication  on  the  subject,  105. 


D. 

Detap,  Mrs.  the  Silver  Medal  to,  for  a  Drawing  of  Flowers, 
xxxii. 

Denovan,  Mr.  J.  F.,  Fifty  Guineas  to,  for  Improvements  in  the 
Curing  of  Briti^ih  Herrings ;  his  Communication  on  the  sub- 
ject, 183. 

Donkin,  Bryan,  Esq.  the  Gold  Isis  Medal  to,  for  a  Counting 
Machine;  his  Communication  on  the  subject,  116. 

Double  Door  Spring,  Mr.  James  White's,  102. 


Echonrds,  Mr.  W.,  the  Gold  Isis  Medal  to,  for  a  Portrait  in  Oil, 
xxxit.  * 
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SkuUf  Mr.  &,  Thirty  Ouiiiedt  to,  ftr  tlie  Comncuinication  o( 
hit  mediod  of  maicing;  Ivory  Paper  for  the  use  of  Aitials; 
Explanation  of  the  process,  59. 

EvM,  Miss,  C.  H.,  the  Gold  Isis  Medal  to,  fbr  a  Portrait  ia 
Oil,  xxxii. 

F. 

Fatdkenery  Mr.  B.,  the  Gold  Isis  Medal  to,  for  an  Original 
Medal  Die,  xxxiii. 

Fayrer^  Mr*  James,  the  Silver  Isis  Medal  to,  for  an  improved 
Three-Wheeled  Clock  ;  his  Communication  on  the  sub- 
ject, 1S8. 

FedkafHf  Mr.  W.,  the  Silver  Medal  to,  for  his  method  of 
Sweeping  Chimnies ;  his  Communication  on  the  sid>ject,  12S^ 

Forest  Trees,  the  Gold  Medal  to  W.  M.  Thackeray,  Esq.  M.D. 
for  planting,  1. 

The  Sflver  Medal  to  Ralph  Creyke,  Esq.  for  planting,  9. 

The  Silver  Ceres  Medal  to  Charles  Fysche  Palmer,  Esq. 
M.  P.  for  planting,  11. 

Fruit,  Mr.  Thomas  Lai^e's  Instrument  for  gathering,  20. 


Godden,  Mr.  J»  the  Silver  Medal  to,  for  a  Pen  and  Ink  Drawing 
of  a  Horse,  xxxiii. 

Greetif  Mr.  Richard,  the  Silver  Isis  Medal  to,  for  a  Plough 
Gage  for  cutting  Leather ;  his  Communication  on  the  si2^ 
ject,  89. 

Gunp&ooder  MiUsy  Mr.  J.  Monk's  Apparatus  for  lessening  the 
risk  of  explosion  in,  161. 

H. 

Hack,  Mr.  Thomas,  the  Silver  Medal  to,  for  his  Universal 
Chuck ;  his  Communication  on  the  subject,  87« 

Hardy,  Mr.  Wm.  the  Gold  Isis  Medal  tp,  for  an  Inverted 
Spring  Pendulum;  his  Communication  on  the  subject,  147- 
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BaifyMu  John  JS^wqgr^  Ufai^b&^e;  :far  waging  a^  biifdt 

ing,  15. 

Hedgelandy  Mr.  J.  P.  the  Silver  Medallion  to,  for  a  Design  of  a 
.    Nqb^mn's  Mfuii^loiiy  xxxiii* 

Henningy  Mr.  S.  the  Silver  Isis  Medal  to,  for  an  Intaglio^ 
xxxiu. 

Hennin^f  Mr.  J.  the  Gold  Isis  Medal  to,  for  hi0  restoratioa  of 
the  Frieze  of  the  Parthenon,  xxxiii. 

HerringSy  Mr.  J.  F.  Denovan's  improvements  in  curing  Bri- 
tish, 18S.  .... 

HodgeSf  Mr.  Wm.  the  Silver  Medal  to,  for  an  Historical  Draw- 
ing, xxxii. 

HuUmantMf  -Mr.  C.  the  Silver  Medal  to,  for  the  best  Specimens 
of  Lithography,  executed  on  German  stone ;  his  Communi- 
eation  on  the  sotyect,  53. 

Huntley y  Mr.  G.  the  Silver  Palette  to,  for  a  Landscape,  xxxii. 

HydrO'Pneumatic  Apparatus^  Mr.  John  Cuthbert's,  105. 


Ivory  Paper,  Mn  S.  Einsle's  Communication  of  his  method  of 
making,  59* 


KelseVf  Mr.  R.  the  Silver  Isis  Medal  to,  for  a  Design  of  a 
Nobleman's  Mansion,  xxxiii. 

Kennedy,  Mr.  J.  the  Silver  Isis  Medal  to^  fgr  a  Portrait  in 
Indiao  Ink,  xxxiii. 

L. 

Lane,  Mr.  Thomas,  ten  Guineas  to,  for  an  Instrument  for 
gathering  Fruit ;  his  Communication  on  the  subject,  20. 

Langdon,  Mr.  F.  J.  the  Silver  Palette  to,  for  a  Pen  and  Ink 
Drawing  of  Figures,  xxxiii. 

Leveque^  Mr.  H.  the  Silver  Medal  to,  for  an  Enamel  Painting, 
xxxii. 

Life  Raft,  Lieut.  Tbomaff  Cook\  R.  N.  1  it). 

Lithograpfuc  Press,  Mr.  R.  Ackermann's  Portable,  ISl. 
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iMhfHHAg,  Mr.  C  HirthhitiJtl^  jC^rtMHwnloinim  titled** 

ilig>  59. 

Mr.  D.  Redman's  CoBuxHinieation>  5B^ 

Lacking  the  Coeh  ^Liquor  Cash^  Mr.  Win.  Russell  s  nnproYed 
method  of,  94. 

M. 

MMtufkekfMf  Fftper  in,  7&. 

Martle^  Mr.  Behnet's  Instrument  for  transferring  points  to,  172. 

MariteSf  Resolution  respecdsg  bringing  the  ^tish  iotagaimral 
usoi  xxxi. 

Mechanics^  Papers  in,  79. 

MeiOonf  Mr.  H.  C«  the  Silfer  laia  Medal  l^,«>r  a  T^WMJacape  in 

Oil»  xxxiii. 

ModiU^  Machines^  Sfc.  recmved  since  tih»  Pablieation  of  the  last 
Volume,  213. 

Monk,  Mr.  J.  the  8ilm  Medal  and  Tmmty  GiMfi^as  t^.far  hk 

Apowratus  for  lessening  the  risk  of  expfo^ion  in  Gunpowder 


Apparj 
MiUs; 


his  Communication  oa  the  subject,  161. 


Monro,  Mr.  John,  the  Silver  Medal  to,  for  ai>  OrigiBal  Land- 
scape in  Wateff-«oloues,  xitxii^ 

N. 

Napier,  Mr.  D.  Ten  Guineas  tv,  for  a  Tracing  Instrument ;  hia 
Communication  respectin|^  63.  - 

O. 

OakeSy  Miss  E.  L.  the  ^ver  Medal  to,  for.a  Challs  Drawing  of 
Figures,  xxxii. 

Officers,  List  of,  appertaining  to  die  Society,  ii. 

Opium,  Mr.  John  Young's  ComxbuoicatiDii  of  kts  itietbod  of 
cukivating  ia  Great  Srttatii»  S&m 

P. 

Palmer,  Charles  Fyshe,  Esq;  the  Silver  Ceres  Medal  to,  for  plant- 
ing 115  acres  wiAi  Forest  Trees;  his  Conraimiicatioii  on  the 
subject,  II. 

Pearson,  Mrs.  C.  the  Gold  Isis  !ftfedal  to,  for  an  Original  Land- 
scape in  Oil,  xxxU.  i 
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Pendtdum,  Mr.  W.  Hardy's  inverted  Spring,  147. 

Pempercomey  Mr.  W.  H.  the-  Silver  Palet^  to,  for  a  PencQ 
Drawing,  xxxii. 

PhiUipsy  Mr.  R.  the  Silver  Medal  to,  for  his  improved  Axle  &r 
Carriages :  his  Communication  on  the  subject,  1^. 

Plough  Gage  for  cutting  Leather^  Mr.  Richard  6reen%  89. 

Polite  AfiSy  Papers  in,  5S«-74>. 

Premiums  offered  by  the  Society,  vi^xxxi. 

L    Ik  Aoriculturk. 

Acotns f  toT  having  set  the  greatest  quantity  of  land 
with,  vL 

Ashf  for  having  sown  or  set  the  greatest  quantity  of  tsnd 
with,  vii. 

SeanSf  for  the  early  cultivation  of,  viii. 

Bees  Waxy  and  Bon^y  for  erecting  an  Apiary,  contain* 
ms  the  greatest  number  6f  Hives  or  Boxes  stocked 
with  Bees,  &c.  xiii* 

Beet9y  for  the  best  and  cheapest  method  of  preserv- 
ing, X. 

Buck  Wheatf  for  the  cultivation  of  the  greatest  quantity 
of  land  with,  ix. 

Cabbages f  for  the  best  and  cheapest  method  of  preserv- 
ing, X. 

CarrotSf  Parsnips^  BeetSy  or  Mang^  Wurxely  for  the  best 
and  cheapest  method  of  preserving,  x* 

Cattle,  for  the  best  experiments  on  stall-feeding,  xiii. 

ChesnutSj  for  having  sown  or  set  the  greatest  quantity  of 
land  with,  vii. 

Destroping  the  Fly  in  Hops,  for  an  easy  and  efficacious 
methoa  of,  xii. 

the  Grub  of  the  Cockchafer y  for  aa  effectual 


method  of,  xii. 

WormSf  for  an  effectual  melhod  of,  xii. 


Vol*  xxxvii.  (d) 
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Dibbling  Machine,  for  the  iuvention  ^  one  fuperior  to 
any  hitherto  knowa,  xu 

Elmy  for  having  planted  the  greatest  number  of  the 
Englirfi,  Yi. 

Forest  Trees,  for  having  enclosed  and  planted  or  set  the 
greatest  number  of,  vii. 

Fruit  TreeSf  for  the  best  experiments  (fn  scraping  the 
bark  of,  xii. 

Gaining  Land  Jrom  the  Sea,  for  having  gained  the 
greatest  quantity  of,  x. 

Grass  Seeds,  for  raising  the  greatest  quantity  of,  ix. 

Harvesting  Com  in  Wet  Weather,  for  the  best  and 
cheapest  method  of,  x« 

Hemf,  for  having  sown  the  greatest  quantity  of  land 
with,  ix. 

Improving  Waste  Land,  for  the  most  satisfactory  ac- 
count of  the  best  method  of,  x. 

Irrigation  of  Land,  for  the  cheapest  and  most  effectual 
method  of  raising  water  for  the,  xi. 

Larch,  for  having  planted  the  greatest  number  of,  vii. 

Machine  for  Reaping  or  Monaing  Com  ;  for  the  invention 
of  a  machine  for  mowing  or  reaping  wheat,  rye, 
barley,  oats,  or  beans,  more  expeditiously  than  by 
any  method  now  practised,  xi. 

Making  Meadffuo  Hay  in  Wet  Weather,  for  the  best  and 
cheapest  method  of,  x« 

*  Mangel  Wurzd,  for  the  best  and  cheapest  miethod  of 
preserving,  x. 

Manures,  for  the  most  satisfactory  set  of  experiments  to 
ascertain  the  comparative  advantages  of,  xi. 


Nortoav  Fir  Seedlings,  for  having  planted  the  greatest 
number  of,  vii. 

Oaks,  fbr  the  best  method  of  rais^ing,  vi. 
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Oaks,  to  the  person  who  shall  have  raised  the  greatest 
number  of,  vi. 

Paring  Plough,  for  the  production  of  one  superior  to 
any  hitherto  known,  xi. 

Parsnips,  for  the  best  and  cheapest  method  of  preserv- 
ing, X. 

for  the  cultivation  of  the  greatest  quantity  of 


land  with,  ix. 

Plantations,  for  the  most  effectual  and  least  expensive 
method  of  securing  young,  viii. 

Potatoes,  for  the  cultivation  of  the  greatest  quantity  of 
land  with^  ix. 

Preventing  the  Blight  on  Fruit  Trees  and  Culinary  Plants, 
for  the  most  efiSctual  method  of»  xii. 

Reaping  or  M&ming  Corny  for  the  invention  of  a  machine 
to  answer  the  purpose  of,  xi. 

Sheep,  for  having  protected  the  greatest  number  of,  xiii. 

ii^—  for  the  best  and  most  effectual  method  of  curing 
the  foot  rot  in,  xii. 

—  for  the  most  effectual  method  of  curing  the  rot 
in,  xii. 

— —  for  the  most  effectual  method  of  preventing  the  ill 
effects  of  flies  on,  xiii, 

&pade  Husbandry,  for  the  best  set  of  experiments  on,  xi. 

Thrashing  Machine,  for  the  invention  of  a,  xii. 

Turnips,  for  the  best  and  cheapest  method  of  preserv- 
ing, X. 

Walnuts,  for  an    improved    mode   of  propagating  the 
"superior  varieties  of,  viii. 

Trees,  for  having  planted  the  greatest  number 

of,  viii. 

Wheat,   for  the  best  set  of  experiments,  to  be  sown 
broad-cast,  drilled,  and  dibbled,  viii. 
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INDEX. 

n.    Prbmiums  for  thb  Advantage  of  rm  British 
Settlements  in  the  East  Indies,  xxx,  xxxi. 

AnnattOf  for  the  ki^cNrtation  of  the  greatest  quantity  of^ 

XXX. 

Bhaugulpore  Cotton^  for  the  importation  of  the  greatest 
quantity  of,  xxx. 

Cochineal^  for  the  importation  of  the  greatest  quantity  of 
truoi  xxxi. 

India  Paper  for  Copper  Plate  Printing,  for  the  best  ac- 
count of  the  process  in  the  manufacture  of,  xxx. 

True  Cochineal^  for  the   importation  of  the  greatest 
quantity  of,  xxx* 


III.    Premiums  ofteked  for  the  Advantage  of  the 
British  Colonies,  xxviii  to  xxx« 

Borerf  for  an  efiectual  method  of  destroying  the  Insect 
commonly  called  the,  xxix. 

Hempf  for  the  cultivation  of,  in  Lower  Canada,  xxix. 

•  for  the  cultivation  of,  in  Nova  Scotia  and  New 


Brunswick,  xxix. 

■  for  the  cultivation  of,  in  Upper  Canada,  xxix* 
—  for  the  discovery  of  a  substitute  for,  xxix. 


Kali  for  Barilla,  for  the  cultivation  of  the  greatest 
quantity  of,  xxviii. 

Nutmegs,  for  the  greatest  quantity  of  merchantable^ 
equm  to  those  imported  from  the  Islands  of  tlie  East 
Indies,  xxviii. 

SUkf  for  the  greatest  quantity  of,  proper  for  manufac- 
tures, produced  by  any  person  in  the  Isle  of  France^ 
&c.  &c.  &c.  xxx.    , 


IV.    Premiums  in  Chemistry,  Dyeing,  and  Mineralogy, 
xiii  to  xix. 

Acidy  Suhhuricyfiom  Sulphur,  without  the  use  of  Nitric 
Salt,  for  the  preparation  of  the  largest  quantity 
of,  xiv.^ 
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Ariiitsy  for  the  production  of  a  Permanent  White  Paint 
for  the  use  of,  xvL 

JBrasSf  for  a  method  of  makings  xiv. 
.  British  JndigOy  for  a  preparation  of,  xvi. 

Candlesy  for  an  economical  mode  of  hardening  or  other- 
wise preparing  Tallow,  xviii. 

Coal  Gas ;  for  the  discovery  of  the  cheapest  method  of 
purifying  the  inflammable  gas  procured  from  coal,  xiv. 

Copper Jrom  the  Ore,  for  a  method  of  separating,  purify- 
ing, and  refloing,  xiv. 

Cotton  Clothf  for  a  preparation  of  a  green  colour  for 
printing,  xv. 

.  for  a  preparation  of  a  Red  Stain  for,  xv. 

Croxxm  Glass;  for  making  Crown  or  Window  Glass 
equally  transparent,  and  as  free  from  blue  and  green 
colour  as  the  best  German  Sheet,  xv. 

Dyeing  SUk  or  WooUeUy  for  the  discovery  of  a  superior 
method  of,  xv. 

■  Drah  Colour^  for  the  inventioo  of  the  best  me- 

thod of,  XV. 

^arthentoare,  for  glazing  without  lead  or  arsenic,  xv. 

Flint  Glass^  for  making,  free  from  veins,  and  as  dense 
and  transparent  as  the  best  now  in  use,  and  quite  fit 
for  the  purposes  of  Opticians,  xv. 

Gasy  for  the  discovery  of  the  cheapest  method  of 
purifying  coal,  xiv. 

Glassy  for  the  making  of  Crown  or  Window  Glass, 
equally  transparent,  and  as  free  from  blue  and  green 
colour  as  the  best  German  Sheet,  xv. 

-■  for  the  making  Flint  Glass  free  from  veins,  and 

as  dense  and  transparent  as  the  best  now  in  use,  and 
quite  fit  for  the  purposes  of  Opticians,  xv. 

Green  Colour  for  printing  CottonCloth,  for  a  preparatioa 
of  a,  XV. 
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HiHory^  for  the  publication  of  the  Natural,  of  any 
county  in  the  United  Kingdom,  six. 

Indelible  Inky  for  a  superior  method  of  making,  xviii. 

Inkf  for  a  superior  method  of  making,  xviii. 

—for  the  best  composition  for  Printing,  xviii. 

——  for  the  best  composition  for  Copper  Plate  Print- 
ing, xviii. 

Irelandy  for  the  completion  and  publication  of  the  most 
accurate  Mineralogical  Map  ol,  xix. 

Iron^  for  making  the  greatest  quantity  of  Fine  Bar,  xiv. 

■  'voroughty  for  a  cheap  composition  superior  to  those 
in  use,  for  the  preservation  of,  from  rust,  xvii. 

Lac  Varnuhy  for  the  production  of  a  colourless,  xvi. 

Leather  Water  Proofs  for  a  superior  method  of  render- 
ing, xviii. 

lAthographyy  for  the  discovery  of  a  quarry  of  stone  with- 
in Great  Britain  or  Ireland,  fit  for  the  purposes  of, 
xix. 

MapSf  for  the  completion  and  publication  of  the  best 
Mineralogical  county,  xix. 

',  for  the  completion  and 


Mineralogical    County   Ma^Sj 
publication  of  the  Best,  xix. 


Map  of  Ireland^  for  the  completion  and 


publication  of  the  most  accurate,  xix. 


■  —  Map  of  ScQtiandy  for  the  completion  and 

publication  of  the  most  accurate,  xix. 

Moths,  for  the  cheapest,  most  easy,  and  effectual  method 
of  preventing  ftie  destructive  effects  occasioned  by, 
xvh. 

Natural  History,  for  the  publication  of,  of  any  Coimty 
in  the  United  Kingdom,  xix. 

Nitrate,  for  the  preparation  of  any  Alkaline  or  Earthy, 
xiv. 

Ores,  for  the  most  effectual  method  of  preventing  the  ill 
effects  of  smelting,  xiv. 
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Paint,  for  the  b^st  white  substitute  for  the  baaii  of,  xvi. 

— -  for  the  production  of  a  Permanent  White  for  the 
use  of  Artists,  xvi. 

Preserving  Seeds  of  Vegetables,  for  the  best  method  of, 


xvii. 


Salted  Provisions  from  becoming  Rancid  or 


nsfr 
of  a 


Rusty,  for  the  discovery  of  a  method  of,  xvii. 
Preparation  of  Tan,  for  the  largest,  xvii. 

Red  Pigment,  for  a  satisfactory  process  for  preparing, 
xtv* 

—  Stain  for  Cotton  Cloth,  for  a  preparation  of  a,  xv. 

Salted  Prffvisionsjrom  becoming  Rancid  or  Rusty ^  for  the 
discovery  of  the  best,  cheapest,  and  most  efficacious 
method  of  preserving,  xvii. 

Scotch  Fir,  or  Pinus  Sylvestris,  foi*  the  greatest  quantity 
of  Turpentine  from,  xvii. 

Scotland,  for  the  completion  and  publieation  of  the  most 
accurate  Mineralogical  Map  of,  xix. 

'  Smoke;  for  the  best  and  easiest  means,  superior  to  any 
now  before  the  public,  of  preventing  the  emission  of 
dense  Smoke  from  the  Chimnies  of  Steam*£ngines, 
&€.  &c.,  xiii. 

Statuary  Marble,  for  the  discovery  of  a  Quarry  of,  xviii. 

Steam,  for  a  method  of  increasing,  xiii. 

Stone  for  Lithography  ;  for  the  discovery  of  a  quarry  of 
stone  within  Great  Britain  or  Ireland  fit  for  the  pur- 
pose^ of  Lithography^  xix. 

TaUcfm  Candles,  for  a  method  of  hardening  or  otherwise 
preparing,  to  be  afforded  at  a  less  expense  than  those 
made  with  Spermaceti,  xviii. 

Tan,  for  a  preparation  of,  xvii. 

Tar,  for  the  invention  of  a  substitute  for,  xvi.    - 

Tw^er,  for  discovering  tlie  cause  of  the  dry-rot  in,  and 
disclosing  a  certain  method  of  prevention  m,  xvii. 
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TwffOiiim  from  the  Seoieh  FiTf  or  Pimm  St/totdriif  for 
tbe  greatest  quantity  ci,  xtu. 

Vbramarine,  for  the  preparation  of  an  artificial,  xvL 

Varmskf  for  the  production  of  a  colourless,  ztL 
Vt^ekMeSp  for  tbe  best  method  of  preserving  seeds  of. 

White  Substitute  Jbr  the  Bam  of  Paintt  for  the  best;, 
xtL 

Whale  or  Seal  Oil,  for  an  efiBectual  method  of  purifying, 
xviii^ 

Wrought   Iron  from   Rusty  for  a  cheap  composition 
superior  to  those  in  use,  for  preservingi  xviL 

Pbemiums  offbrbd    fob  thb  Advantaos  of  tsb 
CoMMERCB  OF  THB  Unitbd  Empirb,  xxvii,  to  xxviiL 

Jlerrit^f  for  ipuring  the  greatest  quantity  of  white, 
xxviu^ 

Machardf  for  curing  the  greatest  quantity  of,  zzyiii. 

Oi7,  for  manu&qturing  the  greatest  quantity  of,  firom 
Porpoises,  xxriii. 

PorpoiseSf  for  manufiurtiiring  the  greatest  quantity  of  oil 
from,  XBviiL 


•  for  taking  the  greatest  number  of,  xxvii. 


Whaksy  for  taking  the  greatest  number  of,  with  the 
Gun  Harpoon,  xxvii. 


YI.    Premiums  in  Manufacturbs,  xxii  to  xxiv. 

CatnGuty  for  a  discovery  of  the  best  method  of  mani^ 
facturing,  xxiv. 

Chintz  Patterns  for    Calico   Printers,   for    the    best 
original,  xxiii. 
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Cloih  from  Hop-StdUci^  NettleSp  S^Cytor  tlie  production 
of  the  greatest  quantity  of|  icxii« 

Copper  Plaie  PattemSf  for  the  best,  xxili. 

Glotesy  for  m^dng  known  a  process  eqUal  to  that  of  the 
French,  for  preparing,  dryings  and  nnishing  the  skins 
for,  xxiv. 

Hose/or  Fire-Enpnesy  Bretohouses^  SfC.  for  the  invention 
oza  method  of  making,  xxiv. 

Paper Jrom  ilatti  Vegetable  SubstaneeSf  for  the .  greatest 
quantity  of  good  and  useful,  xxiii. 

,  for  the  discovery  of  a  method  of  leaking  trans- 


parent, xxna 

Sheep  s  Wooly  for  the  sale  of  the  largest  quantity  of 
Merino,  or  such  wool  as  will  answer  the  same  pur- 
pose, &c.,  xxii. 

Thread  for  Lace^  for  inventing  or  discovering  a  method 
of  manufacturing,  xxiv. 

Transparent  Paper,  far  a  method  of  making  from  the 
pulp,  xxiii. 

Wicks  for  Candles,  for  the  most  satisfactory  result 
of  experiments  to  determine  the  best  thickness  of  cot- 
ton for,  xxiii. 

•-for  Lamps,  for  a  method  of  manu&cturing  hop- 


stalks  or  bines,  fit  for  the  purpose  of  supplying  the 
place  of  cotton  for,  xxiii 

VII.    Premiums  in  Mechanics,  xxiv  to  xxvii. 

Carriages,  for  the  invention  and  production  of  a  method 
to  prevent  accidents  from  horses  falKng  with  two- 
wheeled,  xxvi. 

Coaches,  for  the  invention  and  discovery  of  a  method  of 
preventing  accidents  from  stage,  xxvi. 

Coals,  Ore,  Sfc.  Sfc*,  for  the  invention  of  a  Machine  for 
Raising,  xxv. 
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FamOji  MiUf  for  the  byention  of  the  best  constmcted, 

JVn»,  for  the  best  and  mo8t  effectual  method  of  extin- 
guishingy  zxy. 

Gurnxnoder  Mills^  for  so  constructing,  as  to  prevent  ex- 
pfosioo  in,  xziv. 

Heating  Bxxmsfor  the  Purpose  of  Manufactories^  for  the 
inyention  and  discovery  of  a  superior  method  of, 
xxvi. 

Itnprcned  Ventilation,  for  the  discorery  of  a  method^ 
superior  to  any  now  known  or  osedi  xxvL 

MiUJbr  Grinding  Com^  for  the  invention  of  a  Portable, 

XXV. 


Needles,  for  the  invention  and  production  of  a  mode  of 
preventing^  the  j^rejudicial  e&cts  to  the  persons 
employed  in  pointrng,  xxviL 

fhen^^  for  the  mvention  of  a  portable,  xxv. 

Pipes,  ibr  a  substitute  for  lead,  xxvii. 

Raising  the  Bodies  of  Persons  fjoho  have  sunk  under  fVater^ 
for  a  cheap  and  portable  drag  for,  xxvH. 

Roads,  for  the  most  effectual  and  cheapest  method  of 
improving  turnpike  and  other,  xxvi. 

Rocks,  for  a  more  simple,  safe,  cheap,  and  expeditious 
meUiod  of  boring  and  blasting,  xxvi 

Sieant'Engines  and  other  c&oered  Boilers,  for  a  method 
of  preventing  explosion  in,  xxvii. 

Transit  Instruments,  forchei^  and  portable,  xxv. 


ation,  for  the  production  of  a  mode  of  permanently 
tilating    apartments   in   Hospitals,   Workhouses, 


Ventilation, 
ventilating    apai^uents  ,  ,. 

&c.,  superior  to  any  now  known  or  used,  xxvi. 


Walking  Whed  or  Crane,  for  the  invention  of  an  im* 
proved,  xxv. 
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Watery  for  a  Machine  for  raning>  on  a  better,  che^per^ 
and  more  simple  construction  than  any  hitherto  known. 


-for  the  invention  and  production  of  a  superior. 


cheap,  and  portable  dra^,  for  raising  the  bodies  of 
persons  sunk  under,  xx?ii. 


VIIL    Premiums  in  Polite  Arts,  xix  to  xxii. 

Anatomical  Models^  premium  for,  xxi» 

Architectural  Designs,  premiums  for  the  best  original  for 
a  National  Museun^  xx. 

Conditions  in,  xxi. 

Dramngsjrom  Sculpture,  for  the  best  finished,  xx. 

Engraving  of  a  Portrait,  for  the  best  finished,  xxi. 
— —  on  Wood  or  Metal  Blocks,  for  the  beat,  xxL 
— —  on  Steel,  for  the  best  Specimen,  xxi. 
Etching  of  a  Landscape,  for  the  best  firee,  xxi. 

"■    of  an  Historical  Subject,  for  the  best  firee,  xxi. 

HistoricA  Engravings,  for  the  best  finished,  xxi. 

Landscape  Engraving,  for  the  best  finished,  xxi. 
Lithography,  for  the  best  specimen  of  the  art  of,  xxi. 

Medal  Die  Engraving,  for  the  best,  xxi. 
Modds,  premiums  for,  xxL 

Paintings  and  Dratoings  by  Artists  and  others,  premiums 
for,  XX. 


or  Dramngs  by  Gentlemen  or  Ladies^  honorary 


premiums  for,  xix. 


.  or  Drawings  by  the  NobiUiy,  honorary  premiums 

for,  xix. 

Perspective  Dramngs,  premium  for  the  the  besti  xx» 
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Pruenti  received  by  the  Society,  199. 

Pump  on  a  new  Construction,  Mr.  Wm,  Aust's,  133.' 

R 

Redman,  Mr.  D.,  the  Silver  Isis  Medal  to,  for  a  specimen  of 
Lithography ;  his  Communication  on  the  subject,  58. 

Rhodes,  Mr.  George,  the  Silver  Isis  Medal  to,  for  his  im- 
proved Frame  for  Drying  Woollen  Warps,  75. 

Roberts,  Mr.  Edward,  Five  Guineas  to,  for  his  Improved  Chum ; 
his  Communication  on  the  subject,  40. 

Robinson,  Mr.  C.  R.,  the  Silver  Palette  to,  for  a  Drawing  of 
the  Bust  of  Hercules  in  the  British  Museum,  xxxiii. 

Robson,  Mr.  F.,  the  Silver  Palette  to,  lor  a  drawing  from  the 
Elgin  Theseus,  xxxiii. . 

Rodger,  Lieut.  William,  R.  N.,  the  Gold  Medal  to,  for  a  Life 
Raft ;  his  Communication  on  the  subject,  112. 

Ross,  Mr.  F.,  the  Silver  Palette  to,  for  a  drawing  from  the 
Elgin  Theseus,  xxxiii. 

Ross,  Miss  G.,  the  Silver  Palette  to,  for  a  drawing  of  the  Bust 
of  Hercules  in  the  British  Museum,  xxkiii. 

Ross,  Aliss  M.,  the  Silver  Isis  Medal  to,  for  a  Portrait  in  Chalk, 
xxxii. 

RoKxlock,  Mn  W.  Brabazon's  Communication  respecting  his, 
83. 

Russell,  Mr.  Wm.,  the  Silver  Medal  to,  for  an  improved  method 
of  Locking  the  Cocks  of  Liquor  Casks ;  his  Communication 
respecting,  94.      ^ 


S 

Say,  Master  F.  R.,  the  Silver  Isis  Medal  to,  for  a  Figure  in 
Chalk,  xxxiii. 

Scowler,  Mr.  W.,  the  Silver  Medal  to,  for  an  Original  Portrait 
in  Wax,  xxxiii. 

Senef elder,  Mr.  Aloys,  the  Gold  Medal  to,  as  inventor  of  Litho- 
graphy, xxxiii. 

Skms,  Mr.  H.  C,  the  Silver  Palette  to,  for  a  Drawing  from 
the  Head  of  Jupiter,  xxxiii. 
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Bmarty  Mr.  George,  the  Silver  Medal  to,  for  his  Bow  and  String 
Rafler ;  his  Communication  on  the  subject,  100. 

SmUhy  Miss  H.  S.,  the  Silver  Isis  Medal  to,  for  a  Chalk  Drawing 
of  Figures,  zzxii. 

&mith^  Mr.  W.  R.,  the  Silver  Isis  Medal  to,  for  an  Engraving 
of  a  Landscape,  zxxiii. 

Spring  Clip  for  Screens^  &c.,  Mr.  W.  Bullock's,  92. 
Sweeping  Chimniesy  Mr.  W.  Feetham's  method  of,  128. 


TajdoTy  Mr.  E.,  the  l^lver  Isis  Medal  to-,  for  a  Pen  and  Ink 
firawing  of  Figures,  xxxiii. 

Tayhry  Mr.  Thomas,  Fifteen  Guineas  to,  for  a  Repeatkig  Ala- 
rum ;  his  Communication  on  the  subject,  151. 

Thackeray^  W.  M.,  Esq.,  M.  D.,  the  Gold  Medal  to,  for 
planting  188  Acres  with  Forest  Trees  ^  his  Communication 
on  the  subject,  1. 

Thompson^  Mr.  J.,  the  Silver  Medal  to^  for  an  Engraving  od 
Wood,  xxxiii. 

Tracing  Instrument^  Mr.  D.  Napier's,  6S. 

V 

Vendraminiy  Mr.  J.,  the  Gold  Isis  Medal  to,  for  on  Historical 
Engraving,  xxxiii. 

ViohnceUOf  Mr.  J.  Barraud's  Improved,  67. 

W 

Wordy  Mr.  W.,  the  Silver  Medal  to,  for  a  Mezzotinto  Engrav- 
ing, xxxiii. 

Warman,  Mr.  W.,  the  Silver  Medal  to,  for  a  Drawing  in  Water 
Colours  of  Figures,  xxxiii. 

WattSy  Mr.  H.  H.,  the  Silver  Palette  to,  for  a  Drawing  from 
the  Bust  of  Hercules  in  the  British  Museum,  xxxiiL 

JVdky  Mr.  T.,  the  Silver  Medal  to,  for  an  original  Medal  Die, 
xxxiii. 

White,  Mr.  James,  the  Silver  Isis  Medal  and  Ten  Guineas  to, 
for  a  Doable  Door  Spring;  his  Communication  on  the  sub- 
ject, 102» 
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WOfy,  Mr.  W.|  the  SUver  Palette  to,  for  a  Chalk  Drawing, 
xxxiL 

WUHamtf  Mr.  J.,  die  Silver  Medal  to,  for  a  Drawing  from  the 
Elgin  Theseus,  xxxiii. 

Wootten  Warpif  Mr.  George  Rhodes's  Frame  for  Drying,  75. 

Wtf^Hf  Mr.  B.,  the  Gold  Medal  to,  for  an  Original  Medal  Die, 
xxxiii. 


Votmg,  John,  Esq.,  the  Gold  Isis  Medal  to,  for  his  method 
of  cultivating  in  Great  Britain  the  Papaver  Somniferum,  and 
the  preparation  of  opium  from  it ;  his  Communication  on  the 
subject,  as. 
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PREFACE. 


JIf  the  value  of  &e  commumeatiofis  made  to  a 
Society^  be  considered  as  a  true  index  of  the  esti- 
mation in  which  it  is  held  by  the  Public,  the  mem- 
beiB  of  the  Sodety  of  Arts^  &c.,  have  ample  reason 
for  satisfacdan  on  reviewii^  the  subjects  rew^ded 
during  tfaur  last  Sesdion^  and  now  focmiiig  the  38th 
Ydume  of  their  TranaactioQs. 

The  Committee  of  Correspondence  and  Papars^ 
under  whose  superintendance  the  comrnunicatioiis 
composing  the  annual  volume  have  been  prepared 
for  the  press^  and  iltustrated  by  explana4;ory  en-* 
graviqgS)  have  bestowed  an  unusiial  degree  of  time 
and  attention  on  this  most  important  di^ty.  They 
have  expedited,  by  every  means  in  th^r  power^  the 
operations  of  the  Draftsmen,  the  Engraver,  and  the 
Printer,  being  fully  sensible  how  greatly  the  in- 
terests of  the  Society  aad  g(  the  severdl  Candidates 
are  benefitted  by  an  early  publication:  they 
have  the  pleasure  to  find  that  their  labouis  in  tlw 
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respect  have  been  successful,  and  trust  thfit  ic^ 
future  they  will  be  attended  by  an  equally  satisfac- 
toiy  result. 

In  order  that  the  Public  and  those  of  the  mem^ 
bers  who  have  not  had  an  opportunity  of  attending 
the  meetings  of  the  Committees  and  of  the  Society 
at  large,  may  be  enabled  to  form  an  adequate  esti- 
mate of  the  value  of  the  volume  which  is  now  pre- 
sented to  them,  it  may  not  be  out  of  place  to  take 
a  brief  and  general  view  of  its  contents* 

In  the  class  of  Agriculture,  the  account  c^  Ae 
Duke  of  Devonshire's  extensive  plantations  in  the 
ancient  but  wasted  forest  of  Inglewood,  demonstrates 
the  attention  that  continues  to  be  paid  by  the 
greatest  landholders  in  the  country  to  this  interesting 
branch  of  rural  economy,  Mn  Young's  letter 
shows  the  successful  progress  of  the  cultivation  of 
opium  in  Britain  ;  an  object  which,  after  many  un- 
successful attempts,  from  following  ,too  closely  the 
practice  in  India  and  in  Turkey,  seems  now,  by  the  * 
perseverance  aiid  skill  of  the  gentleman  just  named, 
to  be  completdy  attained. 

In  the  class  of  Chemistry  will  be  found  Dr* 
Hibbert's  interesting  communication  respecting  his 
discovery  of  Chromate  of  Iron,  in  Shetland ;  a 
mineral  to  which  the  painter  is  indebted  for  bis. 
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most  brilliant  yellow  pigment,  anrf'the  enameller 
and  porcelain  manufacturer  for  their  purest  greens. 
This  mineral,  which  has  hitherto  been  found  in  a 
state  of  purity  and  abundance  fit  for  the  manufac- 
turer, otily  in  the  territory  of  the  United  States  of 
America,  is  now,  by  the  happy  application  of 
mirieralogical  science  on  the  part  of  Dr.  Hibbert, 
demonstrated  to  exist  in  considerable  abundance  in 
our  own  country. 

The  Glaze  for  Porcelain  communicated  by  Mr. 
Rose,  of  the  Coalport  China  works,  is  another  ex- 
ample of  the  successful  practical  application  of  our 
own  mineral  productions ;  and  from  its  intrinsic  merit 
in  not  debasing  the  tone  of  the  most  delicate  colours, 
will  contribute  to  the  reputation  of  British  porcelain, 
which  is  now  beginning  to  enter  into  activie  compe- 
tition with  the  finest  fabrics  of  this  ware  in  Europe, 

In  the  class  of  Polite  Arts  will  be  found  a  very 
important  communication  from  Messrs.  Perkins, 
Fairman  and  Heath,  on  their  method  of  perpetuating 
and  multiplying  to  an  almost  indefinite  extent,  the 
finest  productions  of  the  engraver.  This  method 
well  deserves  encouragement,  considered  merely  as 
a  means  of  rendering  cheaper,  and  therefore  more 
generally  accessible,  those  graphic  illustrations  by 
which  the  acquisition  of  many  branches  of  know- 
ledge is  greatly  facilitated.   *  But  it  is  entitled  to  put 
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forth  a  lughef  claim  to  the  ^Uic  estiinatiOD  as  line 
mrnk  probdile  naode  by  which  the  forg^  ai  bank 
aotta  may  be  chewed  and  p^rh^a  pneveirted. 
The  Society  of  Arts  hare  alreadty  ptiblidy  eviaced 
Ae  interest  which  tbey  take  in  the  reinoval  of  this 
great  oppfobium  on  our  9ge  and  nation ;  and  if  by 
coBtinutng  to  call  the  srttention  of  the  publie  to  the 
encouragement  of  those  plans  which  a[^iear  the 
best  calculated  to  prevent  the  perpetration  of  thia 
crime»  their  efforts  shall  finally  be  crowned  with 
success,  no  words  will  be  able  adequately  to  ex* 
press  their  satisfi^tion. 

The  dasa  of  Mechanics  contains,  as  usual,  a 
greater  number  ot  communications  than  all  the  rest 
combined.  Of  these,  Mr.  Hardy^s  beautiful  Es* 
capement,  the  perfection  of  which  has  been  demon- 
strated by  ample  trials,  deserves  perhaps  the  first 
place.  In  this  construction  friction  is  almost 
whcdly  done  away  with,  a  much  less  maintaining 
power  is  required,  and  the  isochronism  of  the  vibra- 
tions appears  to  be  as  perfect  as  the  properties  of 
matter  itself  will  permit  Mr.  Perkins's  method 
of  drawing  off  the  Back  Water  fiom  Water* WheelS| 
greatly  increases  the  power  of  these  machines,  and 
enables  the  mianufacturer  to  take  fiiU  advantage  of 
those  periods  when  an  abundant  flow  of  water 
affords  the  means  of  performing  the  greatest  qi^KV 
tity  of  worH.    The  Ships'  Pumfi  of  the  safue  gentle^' 
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«an  bei^  capable  of  being  made  Igr  any  <rarpeimr 
out  of  materials  which  are  necessarily  to  lie  found  qq 
board  every  ship,  offera  an  impwtant  and  efficacious 
jesoqrce  to  iikd  mariner  in  times  of  peculiar  pcdL   : 

Mr.  Hookey's  improvements  in  the  constcuction 
and  adaptation  of  Ships'  Rudders  are  oikiilated  to 
prevent  accidents  from  hawsers  getting  foul  of  them ; 
they  abo  ineireaae  the  rate  of  sailing,  by  preventing 
the  retardation  occ^sicmed  by  the  rudder  on  the 
common  construction,  and  at  tbe  same  time  give  it 
better  hold  on  the  water,  and  consequently  gi^ter 
command  of  the  ship. 

Captain  Burton's  Apparatus  for  applying  the 
naanual  power  of  the  crew  to  give;  a  progressive 
motion  through  the  water  to  Ships  of  W^ar  on  a 
lee  shore^  or  when  becalmed  under  an  aaeniy's 
batteries,  has  been  proved,  by  experiment^  on  board 
His  Majesty's  diip  Active,  and  on  this  account  is 
now  oflfered  to  the  public- 

The  Bellows  or  Blowing  Machine  of  Messrs. 
Jeflries  and  Halley  needs  only  be  seen  to  be  ap- 
proved. The  small  space  which  it  occupies,  the 
ease  with  which  it  is  worked,  the  unintermitting 
and  efficacious  blast  that  it  deliviafs,  have,  in  the 
Qoufse  of  a  few  months^  occf^ioned  its  adoption  in 
so  many  public  and  private  forger  as  completely  to 
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justify  the  liberality  of  the  Society  towards  its 
ingenious  inventors. 

Mr.  Austen's  method  ofadjusting  and  supporting 
the  Bed-stone  of  a  Com  Mill  enables  the  miller  to 
ensure  the  perfect  parallelism  of  the  stones,  and  by 
that  means  to  increase  both  the  quality  and  quan- 
tity of  the  flour. 

Mr.  Jopling's  rules  for  the  formation  <^  Ribs  for 
Groined  Arches  will,  no  doubt,  be  duly  appreciated 
by  the  practical  architect :  a  greater  regularity  and 
symmetry  are.  obtained  and  at  a  less  expense  than 
in  the  ordinary  mode  of  construction. 

Mr.  Holdsworth's  Arched  Timber  Roofs  exhibit 
a  happy  application  of  Mr.  Hookey's  method  of 
bending  Timber. for  Naval  Uses  to  the  purposes  of 
domestic  carpentry ;  a  secure,  roomy,  and  econo- 
mical roof  is  thus  obtained,  and  which,  upon  trial 
on  a  large  scale^  appears  to  accomplish  every  pur- 
pose aimed  at  by  its  inventor. 

Mr.  Cherry's  Blocks  and  Auxiliary  Springs  for 
Carts  and  otlier  Carriages  adapt  these  machines  for 
more  extensive  service  ;  and  at  the  same  time  that 
they  diminish  their  wear  and  tear,  prevent  also  the 
ruinous  concussions  to  which  articles  of  furniture 
and  other  perishable  materials  are  liable  when  con« 
veyed  in  carts  of  the  ordinary. constructiofi. 
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Contrivances  for  the  preservation  of  human  life 
have  always  experienced  a  ready  attention  from  the 
Society  of  Arts,  and  a  liberal  reward  in  proportion 
to  their  merit.  From  this  feeling  a  substantial 
mark  of  approbation  has  been  conferred  on  Mr. 
Trengrouse,  for  his  method  of  efiecting  a  communi- 
cation between  a  stranded  ship  and  the  shore  by 
means  of  a  Rocket,  and  for  the  unwearied  zeal  with 
which  he  has  endeavoured  to  get  his  plan  intro- 
duced into  practice.  From  a  similar  feeling,  com- 
bined with  approbation  of  the  ingenuity  and  me- 
chanical skill  displayed  by  Mr.  Elliott,  in  his  Safe. 
Coach,  thie  Society  have  conferred  on  him  their 
Gold  Medal,  the  highest  reward  which  any  mem- 
ber can  receive. 

In  the  last  Volume,  under  the  class  of.  Colonies 
and  Trade  will  be  found  an  interesting  account  of 
the  successful  endeavours  of  Mr.-Denovan,  of 
Leithy  to  cure  Scotch  Herrings  according  to  the 
Dutch  method.  For  this  the  Society  conferred 
upon  him  a  considerable  pecuniary  reward.  A 
similar  testimony  of  their-  approbation  has  since 
been  bestowed  on  the  same  candidate  for  the  intro- 
duction of  Scotch  Herrings  into  the  Hamburgh  mar- 
ket, cured  under  his  directions  and  superintendance 
with  so  much  skill  as  secured  to  them  the  first 
price  at  that  celebr^ited  mart.  The  possibility  of 
entering  into  successful  competition  with  the  Dutch 
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fidiermeii  at  the  duef  market  iD  Europe  for  0\i^ 
oommodity  having  been  tiras  demonstrated,  the 
Society  may  with  perfect  confidence  leave  to  the 
known  skill  and  activity  of  our  merchants  and  sea- 
men die  task  of  following  up  and  securing  an  ad* 
vantage*  the  load  to  vrinch  is  now  (^ened  and 
pointed  out  to  them. 

Tlie  above  are  ihe  prindpoi,  though  by  no.  meani 
the  whole  oonlenls  of  the  Volume  now  ^ntkred  to 
the  PuUic.  It  has  not  been  tbought  necessary  in 
this  rapid  summary  to  particuianseefery  communis 
cation,  although  ibe  lewaidB  bestowed,  whether 
hanorary  or  pecmiiary,  wene  not  given  witbout  due 
deliberation,  and  a  conviction  that  in  so  doing  the 
Society  were  conscientiously  assigning  an  adequate 
lewaid  for  the  degree  of  m^it  displayed  in  each 
particnlar  case.  The  only  recompense  that  ithe 
Society  looks  to  and  can  possibly  receive,  is  that  of 
being  considered  by  *tiieir  countrymen  as  having 
contributed  as  far  as  their  limited  means  ;alk9W5 
£rst,  to  iiie  wri&ne  of  diat  national  conununity  of 
which  th«y  ane  proud  to  bear  the  name,  and  idti- 
mately  to  that  of  civilized  society  at  laige. 
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The  Society  take  the  present  opportunity  of 
returning  their  Thanks  to  the  different  Public 
Bodies  and  Individuals  who  have  honoured  them 
with  Presents  during  the  Session,  the  particulars 
of  which  are  noticed  in  the  body  of  the  Volume. 
Without  presuming  to  direct  in  what  channels 
the  liberality  of  the  friends  to  this  Institution 
shall  flow,  it  may  be  stated  that  such  contribu- 
tions as  may  put  the  Society  in  possession  of  a 
compleat  collection  of  all  the  Publications  of  any 
value  on  the  application  of  Mathematics  to  prac- 
tical Mechanics,  will  be  especially  acceptable. 


The  Society  desire  it  to  be  clearly  understood^  that 
m  a  Body^  they  are  not  responsible  for  any  Opinion^ 
cr  Representation  of  Facts,  contained  in  the  following 
Pages, 
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ADVERTISEMENT  TO  THE  PUBLIC. 


Ml  he  chief  object  of  the  Society  is,  to  procaotetbe  Arts,  Manufaotores,  and  Coii^ 
merce  of  this  Kingdom^by  giving  honorary  or  pecuniary  Rewards,  as  may  be  best 
adapted  to  the  case,  for  all  such  useful  Inventions,  Discoveries,  and  Improvements 
(though  not  mentioned  in  these  Premiums)  as  tend  to  that  purpose ;  and,  in 
pursuance  of  this  plan,  the.SociET'Y  have  already  expended  upwards  of  Eiobty- 
piVE  Thousand  Pounds,  advanced  by  voluntary  subscriptions  of  Membeis>  and 
legacies  bequeathed. 

The  Register  of  Premiums  and  Bounties  which  thoy  have  giv^n,  and  whkh  maty 
be  seen  at  the  Society's  house  in  the  Adelphi,  will  show  the  very  gieat  advantages 
derived  by  the  Public  from  this  Institution. 

The  meetings  of , the  Society  are  held  every  Wednesday,  at  seven  o'clock  in  the 
evening,  from  the  first  Wednesday  in  November  to  the  second  Wedofesday  in  June* 
The  several  Committees  meet  on  other  evenings  in  the  week  during  the  ses8ii9a>  as 
particularly  mentioned  in  their  printed  book  of  Rules  and  Ordees. 

In  order  still  farther  to  promote  the  laudable  Views  oS  the  Society,  it  oiay  be 
necessary  to  explain  the  mode  by  which  membeis  are  elected. 

Each  member  has  the  privilege,  at  an  ordinary  meeting  of  the  Society^  or  by  letter 
to  the  Secretary,  to  propose  any  person  who  is  desirous  to  become  a  member;  smii 
proposal  to  contain  the  name,  full  addition,  and  place  of  abode,  of  the  proposed 
Member,  and  to  be  signed  by  three  members  of  the  Society. 

Peers  of  the  Realm,  or  Lords  of  Parliament  are,  on  their  being  proposed,  imme- 
diately balloted  for;  the  names  of  other  persons  proposed  to  become  Members  are 
read  by  the  Secretary  to  the  Society,  and  are  then  inserted  in  lists  which  are  hung 
np  in  the  Society's  room ;  tliey  are  balloted  for  at  the  second  following  ordinaiy 
meeting.  In  both  cases,  if  two- thirds  of  the  Members  then  voting,  ballot  in 
their  favour,  they  are  deemed  Perpetual  Members  upon  payment  of  not  less  than 
Twenty  Guineas  in  one  sum,  or  Subscribing  Members  upon  paynotent  of  any  sum 
not  less  than  Two  Guineas  annually. 

'  All  Members  are  entitled  to  vote  and  assist  in  all  the  business  of  the  Society 
and  of  the  several  Committees.  The  Members  have  also  the  privilege  of  recom- 
mending two  persons  as  visitors  at  the  meetings  of  the  Society  ;  and  by  address- 
ing a  note  to  the  housekeeper,  of  introducing  their  fnends  on  any  week  day,  except 
Wednesday,  betvreen  the  hours  of  ten  and  two,  to  examine  the  varions  Model^^, 
Machines,  and  Productions,  in  different  branches  of  Arts,  Mantvfeettires  and 
Commerce,  for  which  rewards  have  been  bestowed ;  also  to  inspect  the  magnificent 
series  of  Moral  and  Historical  Paintings,  executed  by  thekte  J.  Barr^,  Esq.  which, 
with  some  valuable  BusU,  Statues,  Portraits,  &c.  decorate  the  pubTie  rooms  of  Xhe 
Society. 

Members  have  the  use  of  the  Soc^EtY's  library,  which  is  valuable,  and  aii^utflly 
increasiag  by  the  purchase  and  donation  ot  scientifie  and  uSefbl'  books,  and  of  en*^ 
gravings.  The  Society  are  highly  sensible  of  the  gi^at  Importance  of  such  acqm« 
sitiotts,  and  are  happy  to  record  them,  with  the  names  of  t^e  donors,  in  the  Vo- 
lorae  annually  published  of  the  Society's  Transactions^  to  which  the  Members  are 
entitled. 

Ladies  are  eligible,  as  Members  of  the  SocrErr,  to  all  the  Privileges  thereof,  and 
alone  are  entitled  to  vote  by  pio^y  at  elections,  ^ough  the  medium  of  any  gentle- 
man who  is  a  Member,  on  hb  producing  a  written  authority  for  the  sdme. 

The  Society  desire  it  to  be  clearly  understood,  that  as  a  Body  they  are  noff 
responsible  for  any  opinion  or  representadon  of  facts  contained  in  their  Volumes. 
And  the  Public  are  reqtiested  to  guard  against  impositions,  from  persons  advertising 
as  having  Patents  for  Articles  rewarded  by  the  Society.  It  is  a  stipulated  condi- 
tion, that  all  Persons  who  receive  Premiums  or  Bounties  from  the  Society,  shall 
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fclinquish  all  pratentiont  to  a  Patent  for  Articles  to  rewarded,  and  shall  allow  them 
to  be  made  or  manufactared  by  any  Person  whatever.— The  Public  are  aho 
caationed  against  purchasing  articles  sold  under  the  pretended  sanction  of  the 
Socibtt's  Name 

The  consideration  of  the  Claims  for  the  Premiums  offered  in  the  present  List, 
will  take  place  during  the  Session  of  the  Society  commencing  on  Wednesday, 
the  1st  of  November  18S0.  The  several  Candidates  and  Claimants,  to  whom 
the  Society  shall  adjudge  Premiums  or  Bounties,  are  to  attend  on  the  last 
Tuesday  in  May,  at  eleven  o'clock  in  the  forenoon  precisely,  to  receive  the 
same,  that  Day  being  appointed  by  the  Society  for  the  Distributi6n  of  their 
Rewaids;  and  before  that  time  no  Premium  or  Bounty  will  be  delivered,  except  to 
those  who  are  about  to  leave  the  Kingdom. 

In  cases  where  the  Society  may  think  fit  to  admit  excuses  for  not  attending  in 
person,  Deputies  may  be  substituted  to  receive  the  rewards,  provided  such  Deputies 
are  either  Members  of  the  Society,  or  superior  Officers  thereof. 

Since  the  last  Distribution  of  Rewards,  One  Hundred  and  Ninety  Sis  New 
Members  have  been  elected. 

The  Society  have  lately  published  the  37th  Volume  of  their  Transactions,  which 
may  be  had  by  Members  on  application  to  the  Housekeeper.  Complete  Sets  of 
their  Teavsactioks,  or  any  single  Volume,  maybe  purcfiased  at  the  Society's 
hotises  Also 

An  Anafytietd  Index  qf  the  Tint  Twenty-five  Volumes  of  the  Transactions, 
to  the  termination  of  the  Session,  June  1807,  price  2<.  6d. 

A  list  of  the  Machines  and  Models  in  the  Society's  Repository,  to  the  year 
181S,  inclusive. 

A  Catalogue  of  Books  in  the  Society's  Library,  U. 

A  description  of  Mr.  Barry's  Paintings  in  the  Great  Room  of  the  Society. 


GENERAL  CONDITIONS. 

AS  the  great  olgect  of  the  Society  in  rewarding  individuals,  is  to  draw  forth  and 
l^ve  cunency  to  those  inventions  and  improvements  which  are  likely  to  benefit  the 
ptiblie  at  large,  Candidates  are  requested  to  observe,  that  if  the  means  by  which  the 
respective  ejects  are  effected,  require  an  expense  or  trouble  too  great  for  general 
purposes,  the  Society  will  not  consider  themselves  bound  to  give  the  offered  reward ; 
but,  though  they  reserve  the  po^er  of  giving  in  all  cases,  such  part  only  of  any  pre- 
mium as  the.  performance  shaJl  be  adjudged  to  deserve,  or  of  withholding  the  whole 
if  there  be  nomerit^  yet  the  Candidates  may  be  assured  the  Society  will  always 
judge  liberally  of  their  several  claims. 

All  Candidates  are  to  take  notice,  that  no  claim  for  a  premium  will  be  attended 
to,  unless  the  conditions  are  fully  complied  with. 

The  models  of  all  machines,  which  obtain  premiums  or  bounties,  shall  be  the 
property  of  the  SociE;rY.-'The  Premiums  are  designed  for  the  United  Kingdom, 
unless  expressly  mentioned  to  the  contrary. — ^The  claims  will  be  determined  as 
^oon  as  possible  after  \he  delivery  of  the  specimens. — It  is  expected  that  all  articles 
for  claims  or  bounties  be  sent  to  the  Society,  carriage  paid. 

No  person  shall  receive  any  premium,  bounty,  or  encouragement,  from  the 
Society,  for  any  matter  for  which  he  has  obtained  or  purposes  to  obtain,  a  patent, 
or  for  which  he  has  obtained  any  premium  or  reward  from  any  other  Society. 

A  Candidate  for  a  premium,  or  a  person  applying  for  a  bounty,  bemg  detected  in 
any  disingenuous  method  to  impose  on  the  Society,  shall  forfeit  such  premium  or 
bounty,  and  be  deemed  incapable  of  obtainbg  any  4r  the  future. 


General  Cimditims.  "T 

No  member  of  this  Society  shall  be  a  Candidate  for,  or  entitled  to  recelTe,  any 
premium,  bounty,  or  reward  whatsoever,  except  the  honorary  medal  of  the  So- 
ciety. The  Candidates  are,  in  all  cases,  expected  to  furnish  a  particular  account 
of  the  subject  of  their  claims;  and  where  certificates  are  required  to  be  produced 
in  claim  of  Premiums,  they  should  be  expressed,  as  nearly  as  possible,  in  the  words 
of  the  conditions,  attached  to  the  respective  premiums,  and  be  signed  by  disin- 
terested persons  who  have  a  positive  knowledge  of  the  facts  stated. 

Where  premiums  or  bounties  are  obtained  in  consequence  of  specimens  produced, 
the  Society  will  retain  such  part  of  those  specimens  as  they  may  judge  neces- 
sary, making  a  reasonable  allowance  for  the  same. 

No  Candidate,  not  a  member,  shall  be  present  at  any  meeting  of  the  Society  ot 
Committees,  or  admitted  at  the  Society's  rooms,  after  they  have  delivered  in  their 
claims,  until  such  claims  are  adjudged,  unless  summoned  by  the  Committee. 

The  Society,  anxiousr  to  promote  the  Arts  of  their  country,  have  adopted  the 
resolution  of  forming  a  Collection  of  Prints,  to  be  open  for  public  inspection;  and^ 
having  arranged  those  already  in  their  possession,  invite  engravers  to  send  etched, 
or  finished  proofs  of  their  plates;  and  hope  that  amateurs,  collectors,  and  publishers 
of  works  of  art,  will  also  contribute  to  the  undertaking. 

Prints  of  Machines,  or  Maps,  will  also  come  within  this  arrangement. 

The  Society  farther  invite  the  communications  of  scientific  and  practical  men, 
upon  all  subjects  connected  with  the  views  of  this  Society,  although  their  experi- 
ments may  have  been  conducted  upon  a  smaller  scale  than  the  terms  required  by 
the  premiums;  as  such  communications  may  afford  ground  for  more  extensive 
application,  and  thus  materially  contribute  to  the  advantage  of  the  public. 
.  The  Library  of  the  Society,  which  has  already  become  very  valuable,  may  yet 
receive  considerable  additions  and  improvements  from  the  presents  of  members,  or 
other  persons  who  may  be  inclined  to  place  useful  books  or  valuable  manuscripts  in 
ajepository  at  once  permanent  and  conducive  to  the  national  benefit. 

All  communications  arc  to  be  made  by  letter,  addressed  to  Arthur  Aikin,  Esq. 
the  Secretary,  at  the  Society  of  Arts,  &c.  Adelphi,  London. 

And  where  articles  are  sent  by  Sea  for  the  Society,  the  Bills  of  Lading  are  to  be 
addressed  to  the  care  of  William  Vaughan,  Esq,  Mincing-lane,  London,  who  has 
undertaken  to  receive  them  for  the  Society.  • 

The  Winchester  bushel  is  the  measure  referred  to  for  grain ;  and,  as  the  acres  of 
different  districts  vary  in  extent,  it  is  necessary  to  observe,  that  the  Society  mean 
Statute  Acres  of  five  and  a  half-yards  to  the  rod  or  pole,  and  they  request  that  all 
communications  to  them  may  be  made  agreeably  thereto. 

The  Society  desire  that  the  Papers  on  different  subjects  sent  to  them  may  be 
full,  clear,  and  explicit,  fit  for  publication;  and  thai descrif»tive  drawings  may  be 
sent  with  the  Models  and  Machines  laid  before  the  Society. 

%*  "^o  p.ersons  inclined  to  leave  a  sum  of  mone^  to  thie  Society  by  Will,  the 
following  form  is  offered  for  that  purpose. 

i$efn» — J  give  and  bequeath  to  A.  B,  and  C,  D.  the  nan  of 

upon  condition  and  to  the  intent  that  they,  or  one  of  them,  do  pay  the  same 

to  the  Collector  for  the  time  being,  of  a  Society  in  London,  who  noa>  call 

themselves  the  Society  for  the  Encouragement  of  Arts,  Manufaetures,4ind 

Commerce  ;  which  said  sum  <f  I  will  and  desire  may  be  paid 

out  of  my  personal  estate,  and  applied  towards  the  carrying  an  tJie  laudable 

designs  (f  the  Society. 

.    The  Society  take  this  opportunity  of  returning  their  thanks  to  the  several 

SocrsTiES  and  Individuals  who  have  favoured  them  with  Presents  for  their 

^piMitory  and  Library.     ,  .  . 
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PREMIUMS  IN  AGRICULTURE. 

THE  Candidates  for  plantmg  all  kinds  of  trees  are  to  mention  the  nature  of  the 
Solly  to  produce  Certificates  that  the  respective  Plantations  are  properly  fenced 
and  secured,  and  particularly  to  state  the  condition  of  the  Plants  at  the  time 
of  sending  such  Certificates.  Any  information  which  the  Candidates  for  the 
following  Premiums  may*  choose  to  communicate,  relative  to  the  methods 
made  use  of  in  forming  the  Plantations,  or  promoting  the  growth  of  the  several 
Trees,  or  any  other  observations  that  may  have  occurred  on  the  subject,  will 
be  tiiankfully  reoeWed. 

It  is  the  intention  of  the  Society  that  such  lands  only  as  are  not  calculated  for 
the  purposes  of  husbandry,  should  be  employed  for  the  purposes  specified  in 
jlhese  Advertisements  relative  to  Pbintationfl. 


AC0RK8. 

1.  if  OR  having  set,  between  the  first  of 
Dctober,  1818,  and  the  first  of  April, 
1819,  the  greatest  quantity  of  land,  not 
less  than  ten  acres,  with  Acorns,  with 
or  without  seeds,  cuttings,  or  plants  of 
other  trees,  at  the  option  of  the  candi- 
date ;  and  for  .effectually  fencing  and 
fireserving  the  same,  in  order  to  raise 
timber  i-^ke  Gold  Medal. 

S.  For  the  second  greatest  quantity  of 
land,  not  less  than  five  acres,  set  agree- 
ably to  the  above  conditions ;— f  Ae  Siher 
Medal, 

Certificates  of  setting  agreeably  to  the 
above  conditions,  and  that  there  are 
not  fewer  than  three  hundred  young 
Oaks  on  each  acre,  to  be  delivered  to 
the  Society  on  or  hehxe  the  first  Tues- 
day in  FebruaTy,  1891. 

BAISINa   OAK$. 

3.  To  the  person  who  shall  have  rais- 
ed, .since  the  vear  1816,  the  greatest 
number  of  Oaks,  not  fewer  than  five 
thousand^  either  from  young  plants  or 
acorns,  in  order  to  secure  a  succession 
of  oak  timber  in  this  kingdom; — the 
Gold  Medal. 

4.  For  the  next  greatest  iramber,  not 
fewer  than  three  thousand  ;~^fAe  Silver 
MedaL 

Certificates  that  there  were  on  the  land 
at  least  the  number  of  young  Oak 
Trees  required,  in  a  thriving  condi- 
tion, two  years  after  the  planting, 
with  an  account  of  the  methods  pur- 
sued in  making  and  managing  the 
"Plantation,    to  be  produced  to  the 


Society  on  or  before  the  first  Tuesday 
in  February,  18S1. 

THE   BEST   METHOD    OF    RAISING 
OAKS. 

5.  To  the  person  who  shall  ascertain 
,in  the  best  manner  by  actual  experi- 
'  ments,  the  comparative  merits  of  the 

different  modes  of  raising  Oaks  for  tim- 
ber, either  from  acorns  set  on  land  pro- 
perly dug  or  tilled,  from  acorns  set  by 
the  spade  or  dibble,  without  digging  or 
tillage,  either  on  a  smooth  sumce,  or 
among  bushes,  fern,  or  other  cover;  or 
from  young  plants  previously  raised  in 
nurseries,  and  transplanted :  regard  be- 
ine  had  to  the  expense,  growth,  and 
other  respective  advantages  of  the  se- 
veral methods;— <Ae  Gold  Medal. 

The  accounts  and  proper  certificates  that 
not  less  than  one  acre  has  been  cul« 
tivated  in  each  mode,  to  be  produced 
to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1821. 

6.  For  having  planted  the  greatest 
number  of  the  English  Elm,  not  less 
than  eight  thousand,  between  the  34th 
of  June,  1818,  and  the  34th  of  June, 
1819,  and  for  having  effectually  fenced 
and  preserved  the  same,  in  order  to  raise 
timber ; — the  Gold  Medal. 

7.  For  the  second  greatest  number, 
not  less  than  five  thousand ; — the  Silver 
Medal. 

Certificates  of  having  planted  agreeably 
to  the  above  conaitions,  that  the 
plants  yreve  in  a  healthy  and  thriving 
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ftete  two  yean  at  least  after  making 
the  plantation,  and  specifying  the  dis- 
tance of  the  plants,  to  be  delivered  to 
the  Society  on  or  before  the  first  Tues- 
day in  A  pril^  1821. 

LAKCH. 

8.  For  having  planted  out,  between 
the  34thof  June»  1817,  and  the  34th  of 
June,  18 18,  the  greatest  number  of  Larch 
Trees,  not  fewer  than  five  thr>usand,  and 
for  having  effectually  fenced  and  pre- 
served the  same,  in  order  to  raise  tim- 
ber;—^A6  Gold  Medal. 

9.  For  the  next  greatest  number,  kiot 
fewer  than  three  thousand ; — the  Silvi^ 
Medal. 

Certificates  of  the  number  of  plants, 
that  they  were  in  a  healthy  and  thriv- 
ing state  two  years  at  least  after  they 
were  planted  out,  with  a  gjcneral  ac- 
count of  the  methods  used  m  making 
the  plantation,  to  be  delivered  to  the 
Society  on  or  b^re  the  last  Tuesday 
in  Febmary,  1881. 

N.  B.  The  Larch  Trees  may  be  planted 
either  mixed  with  other  trees,  or  by 
themselves,  as  may  best  suit  the  conve- 
nience of  the  planter. 

ASH. 

10.  For  having  sown  or  set,  in  the 
year  1817,  the  ^eatest  quantity  of  land, 
not  less  than  six  acres,  with  Ash  for 
timber,  with  or  witliout  seeds,  cuttings, 
or  plants,  of  such  other  trees  as  are 
adapted  to  the  soil; — the  Gold  Medal, 

11.  For  the  next  greatest  quantity, 
iM)t  less  than  four  acres;— ^Ae  Sihotsr 
Medal. 

Certificates  of  the  sowing  or  setting, 
agreeably  to  the  above  conditions, 
that  there  are  not  fewer  than  six  hun- 
dred Ash  Plants  on  each  acre,  in  a 
thriving  and  healthy  condition,  two 
years  at  least  after  the  sowing  or  set- 
ting, with  a  general  account  of  the 
metnods  used  in  making  the  planta- 
tion, to  be  delivered  to  the  Society  on 
or  before  the  last  Tuesday  in  Febru- 
ary, 1821. 

FOB£;ST   TE££S; 

IS.  To  the  person  who  shall  have  in- 
closed and  planted,  or  set,  the  greatest 
number  of  acres  (not  less  than  ten)  of 
land  that  is  incapable  of  being  ploughed, 
such  as  the  borders  of  rivers,  the  sides 
of  precipices;  and  any  land  that  has  too 


many  rocks,  or  that  is  not  calculated  to 
repay  the  expense  of  tillage,  owing  to 
the  surface  being  too  hilly,  mountain- 
ous, or  otherwise  unfit  for  tillage,  with 
the  best  sorts  of  Forest  Trees,  namely, 
oak,  Spanish  chesnuts,  ash,  elm,  beech, 
alder,  willow,  larch,  spruce,  or  silver 
fir  (with  or  without  screens  of  Scutch  fir) 
adapted  to  the  soil,  and  intended  for 
ttmoer  trees,  between  the  first  of  Oct, 
1817,  and  the  first  of  April  1818;— f^ 
Gold  Medal. 

13.  For  the  second  greatest  quantity 
of  land;  not  less  than  seven  acres; — 
the  Siher  Medal. 

A  particular  account  of  the  methods 
used  in  making  and  managing  the 
plantations,  the  nature  of  the  sou,  the 
probable  number   of  each    sort   of 
plants,  together  with  proper  certifi- 
cates that  they  were  in  a  healthy  and 
thriving  slate  two  years  at  least  aAer 
making  the  plantations,  to  be  deli- 
vered to  the  Society  on  or  before  the 
second  Tuesday  in  February,  1821. 
N.  B.    With  the  above  Forest  Trees, 
the  seeds,  cuttings,  or  plants,  of  such 
other  trees  as  are  adapted  to  the  soil, 
and  proper  for  underwood,  may  or  may 
not  be  intermixed. 

XOaWAY   FIR   SEEDLINGS. 

14.  To  the  person  who  shall  have 
planted  in  the  united  kingdom,  during 
the  year  1818,  the  greatest  number,  not 
less  than  two  thousand,  of  red  wood 
and  white  wood  Norway  Fir  Seedlings, 
at  sufficient  distances  from  each  other 
to  stand  for  timber  trees;— /Ae  Gold 
Medal 

Certificates  of  the  numher  of  plants, 
that  they  were  in  a  thriving  state  two 
years  at  least  after  they  were  planted 
out,  with  a  general  account  of  the 
methods  used  in  making  the  planta- 
tion, to  be  delivered  to  the  Society  on 
or  before  the  first  Tuesday  in  Febru- 
aiy,  X821. 

Is.  B.  It  is  recommended  to  plant  the 
seedlings  of  about  three  or  four  vears 
growth,  and  in  a  moderately  goo  J  soil, 
somewhat  sheltered;  the  wood  from 
the  district  of  Christiana  is  esteemed 
the  best  for  carpenters'  and  joiners*  use : 
and  for  spars  and  uphers  the  trees  near 
to  Long  Sound  are  most  valued. 

CHEBNUTS. 

15.  For  having  sown  or  set  between 
the  first  of  October,  1818,  and  the  fiifst  of 
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A)KriIy  IBIO,  tb«  grtttest  quantity  of 
laud,  not  less  than  six  acres,  with 
Spanish  Chesnuts,  Vfixh  or  without 
•eedsy  cuttings,  or  plants  of  other  trees, 
adapted  to  such  soil,  at  the  option  of  the 
jcandidate;  and  for  e£fectuaJly  fencing 
and  preserving  the  same,  in  order  to 
raise  timber;— Me  GM  Medal. 

16.  For  the  second  greatest  quantity, 
not  less  than  four  acres; — the  SUwer 
Medal. 

,  Certificates  of  sowing  or  setting,  agree- 
ably to  the  above  conditions,  and  that 
there  are  not  fewer  than  three  hun- 
dred Chesnut  Plants  in  a  thriving 
etate,  on  each  acre,  to  be  delivered  to 
the  Society  on  or  before  the  fiVst  Tues- 
day in  February,  1891, 

WALNUT   TREES. 

17.  For  having  planted  the  greatest 
number  of  Walnut  Trees,  Aot  less  than 
five  hundred,  between  the  34th  of  June, 
1818,  and  the  24th  of  June,  1819,  and 
for  having  effectually  fenced  and  pre- 
served the  same,  in  order  to  raise  tim- 
ber;—f^  Gold  Medal. 

18.  For  the  next  greatest  number,  not 
fewer  than  three  hundred  i-^the  Siher 
Medal. 

Certificates  of  having;  planted  agreeably 
to  the  above  conditions,  and  that  the 
plants  were  in  a  healthy  and  thriving 
state  two  years-  at  least  after  making 
the  plantations,  and  specifying  the 
distance  of  the  plants  firom  each 
other,  to  be  delivered  to  the  Societv 
on  or  before  the  first  Tuesday  in  April| 
1881» 

WALNtrtS. 

19.  To  the  person  who  shall  invent 
and  discover  to  the  Society  an  improved 
mode  of  propagating  the  superior  varie- 
ties of  Walnuts,  either  by  budding,  graft- 
ing, or  any  other  mode,  except  sowing: 
^the  Gold  Medal. 

Certificates  that  not  fewer  than  fifly  trees 
have  been  so  raised ;  with  a  full  ac- 
count of  the  method   practised,   to 

;    be  produced  to   the  Society  on  or . 

;    before  the  first  Tuesday  in    April, 

'    1821.     > 

..SECURING  PLANTATIONS.  . 

20.  To  the  person  who  shall  give  to 
the  Society  the  most"  satisfactory  ac- 
count, founded  on  experience,  of  the 

^st  efiectual  and  least  expensive  m«* 


th'od  of  securing  younr  plantatknt  of 
timber  trees  and  heoee  rows,  from- 
bareaand  rabbits,  as  well  as  from  sheep 
and  cattle,  which  at  the  same  time 
shall  be  least  sul^ect  to  the  depreda- 
tions of  wood-stealers;^tA«  iSiher 
Medal. 

The  accounts,  and  certificates  of  the 
efficacy  of  the  method  to  be  produced 
to  the  Society  on  or  before  the  last 
Tuesday  in  March,  18S1, 

WHEAT. 

91.  For  the  best  set  of  experiments 
made  on  not  less  than  twelve  acresy 
four  acres  being  sown  broad-cast,  four 
drilled,  and  four  dibbled  (the  two  latter 
in  cqui-distant  rows),  in  order  fully  to 
ascertain  which  is  the  most  advantage- 
ous mode  of  cultivating  wheat;— f Ac 
Gold  Medal. 

It  is  required  that  everv  operation  and 
expense  of  each  mode  of  culture  be 
fully  described ;  and  that  proper  cer- 
tificates of  the  nature  and  condition 
of  the  land  on  which  the  experiments, 
were  made,  together  with  an  account 
of  the  produce  of  the  corn,  the  weight 
per  bushel,  and  also  of  the  straw,  be 
produced  to  the  Society  on  or  before 
the  last  Tuesday  in  February,  1821. 

BEANS. 

22.  To  the  person  who  shall  discover 
and  cultivate,  either  by  the  drill  or  dib- 
bling method,  on  not  less  than  five 
acres,  a  species  of  Horse-beans  or  Tick- 
beans,  that  will  ripen  their  seeds  before 
the  21st  of  August; — the  Silver  Medal, 

It  is  required  that  a  particular  account 
of  the  bean,  the  cultivation,  and  the 
expense  attending  it,  with  proper  cer- 
tificates of  the  nature  ana  condition 
of  the  land  on  which  the  experiments 
were  made,  together  with  an  account 
of  the  produce,  the  weight  per  Win- 
chester bushel,  and  a  sample  of  not 
less  than  a  peck,  be  produced  to  the 
Society  on  or  before  the  last  Tuesdays 
i n  February,  1821.  It  is  apprehended 
that  if  a  Bean  should  be  brought  into 
cultivation  with  the  habits  of  hotspur, 
or  other  early  peas,  it  would  in  a 
great  measure  escape  the  danger 
arising  from  the  collier  insect,  or  other 
insects,  and  allow,  more  time  for  the 
farmers  to  till  the  land  for  the  sijase- 
ijuent'  crop  of  wheat. 
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PABSKIFS. 

83.  To  the  person  who  shall  cultivate 
Ihe  greatest  quantity  of  land,  not  less 
than  five  acres,  with  Parsnips,  for  the 
particular  purpose  of  feeding  cattle  or 
sheep ;— Me  Gold  MedaL 

Certificates  of  the  quantity  of  land  so 
cultivated,  with  a  particular  account 
of  the  nature  of  the  soil  and  weight 
of  the  produce  on  sixteen  perches,  and 
also  OT  the  condition  of  tne  cattle  or 
sheep  fed  with  the  Parsnips,  and  the 
advantages  resulting  from  the  prac- 
tice, to  be  produced  to  the  Society  on 
or  before^  the  last  Tuesday  in  Pe- 
bruary,  1821. 

GRASS   SEEDS. 

94.  To  the  person  who  shall  raise 
the  greatest  quantity  of  each  or  any  of 
the  following  named  grass  seeds,  viz. — 
Meadow  Fox- tail  (alopecurus  pratensis), 
15 wect- scented  Vernal-grass  (anthoxan- 
ihum  odoratum),  Timothy-grass  (phleum 
pretense),  meadow  Fescue-grass  (festucs 
pratensis),smooth-stalked  Meadow-grass 
(poa  pratensis),  rough-stalked  Meadow- 
grass  ^poa  trivialis),  rough  Cock's-foot 
(dactylis  glomerata),  perennial  Ray-grass 
(lollium  perenne); — the  Silver  MedaL 

It  is  required  that  certificates  from  per- 
sons who  have  viewed  them  in  a  pro- 
per state  to  identify  that  they  are  one 
or  other  of  the  seeds  above-mentioned, 
indicating  clearly  the  particular  spe- 
cies, and  noticing  the  quantity  pro- 
duced of  such  seeds,  free  from  weeds 
or  mixture  of  other  grasses,  together 
with  proper  samples  of  the  seeds,  be 
producecf  to  the  Society  on  or  before  - 
the  first  day  of  March,  1821. 

HEMP. 

25.  The  Society,  wishing  to  encoprage 
the  growth  of  Hemp,  in  every  part  of  the 
united  empire,  for  the  use  of  the  navy, 
offer  to  the  person  who  shall  have  sown 
with  Hemp,  in  drills  at  least  eighteen 
inches  asunder,  the  greatest  quantit)r  of 
land  in  any  part  of  the  united  empire, 
not  less  than  fifty  acres  statute  measure 
in  the  year  1820,  and  shall  have  at  the 
proper  season  caused  to  be  plucked  the 
summer  Hemp  (or  male  Hemp  bearing 
no  seed),  and  continue  the  winter  Hemp 
(or  female  Hemp  bearing  seed)  on  the 

SNind  until  the  seed  is  fmei^the  Gold 
edal 


.  26.  To  the  person  who  shall  have 
sown  with  Hemp,  in  drills  at  least  eigh- 
teen inches  asunder,  the  next  greatest 
quantity  of  land  in  any  part  of  the  united 
empire,  not  less  than  twenty-five  acres, 
statute  measure,  in  the  year  1820,  and 
shall  at  the  proper  season  cause  the  same 
to  be  plucked  as  above-mentioned  ;*Me 
Silver  Medal, 

Certificates  of  the  number  of  acres,  of 
the  distance  of  the  drills,  of  the  pluck- 
ing of  the  Hemp,  with  a  general  ac- 
count of  the  soil,  cultivation,  and 
produce,  to  be  delivered  to  the  Society 
along  with  fourteen  pounds  of  the 
Hemp  and  two  quarts  of  the  seed,  on 
or  before  the  last  Tuesday  in  Fe- 
bruary, 1821. 

N.B.  The  two  preceding  premiums 
are  continued  for  one  year  longer  on  the 
same  conditions* 

POTATOES. 

27.  To  the  person  who  shall,  in  the 
year  1821,  cultivate  the  greatest  quan- 
tity of  land,  not  less  than  fifty  acres,  « 
with  Potatoes  of  such  Qualities  as 
shall  be  fit  for  the  use  of  the  table  in 
the  months  of  April,  May,  and  June,  ' 
1822;— *Ae  Gold  Medal^  or  Thirty  Gui- 
neas. 

Proper  certificates,  along  with  other  ne- 
cessary particulars,  to  be  delivered  in 
to  the  Society  on  or  before  the  first 
Tuesday  in  Nov.  1822. 

pbesebying  turkip8,  cabbots, 
pabsnips,  beets,  ob  mangel 
woez;el. 

28.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  cheapest 
method  of  preserving  these  roots  per- 
fectly sound,  and  in  every  respect  fit 
for  supporting  and  fattening  sheep  and 
neat  cattle  during  the  months  of  Fe- 
bruary, March,  and  April  ;--tAe  Gold 
Medal, 

It  is  required  that  a  fiill  and  accurate  ac- 
count of  the  method  employed,  and 
the  expense  attending  tne  process, 
together  with  certificates  that  the 
produce  of  four  acres,  at  the  least,  has 
neen  preserved  according  to  the 
methoa  described,  and  applied  to  the 
feeding  of  sheep  and  neat  cattle ;  that 
the  whole  were  drawn  out  of  the 
pound  before  the  first  day  of  February, 
in  order  to  clear  the  greater  part  of  it 
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preTiout  to  its  being  preptred  for  corn^ 
sod  to  save  the  soil  irom  being  es^ 
bausted  by  the  turnips  or  other  roots, 
and  also  of  the  weieht  of  an  average 
sixteen  perches  of  tne  crop;  be  pro- 
duced to  the  Society  cm  or  oefore  the 
last  Tuesday  in  Apnl,  18S1. 

29.  For  the  next  in  quantity  and 
merit,  on  not  less  than  two  acres;— 'tAe 
Silver  Midal. 

PEBSERVING  CABBACS6. 

SO.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  cheapest 
method  of  preserving  drum-headed  C^b« 
bages  perfectly  sound^  and  in  every  re- 
spect fit  for  supporting  and  fattening 
sneep  and  neat  cattle  during  the  months 
of  February,  March,  and  April; — the 
Gold  Medal. 

Si.  For  the'  next  in  quantity  and 
merit,  oanot  less  thaih  two  acres; — the 
Silver  Medal. 

Conditions  the  same  as  for  preserving 
turnips,  Art.  98. — And  the  accounts 
to  be  produced  on  or  before  the  last 
Tuesday  in  April^  1881. 

MAKING  MEADOW-HAY   IN   WET 
WEATHER. 

33.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  cheapest 
method,  superior  to  any  hitherto  prac- 
tised, of  making  Meadow-hay  in  wet 
weather; — the  Gold  Medal. 

A  full  account  of  the  method  employed, 
and  of  the  expense  attending  the  pro- 
cess, with  not  less  than  fifty-six  pounds 
of  the  Hay ;  and  certificates  that  at 
least  the  produce  of  six  acres  of  land 
has  been  made  according  to  the  me- 
thod described,  and  that  the  whole  is 
of  equal  quality  with  the  sartiple;  to 
be  produced  on  or  before  the  first 
Tuesday  in  Febniaryi  18Si. 

HARVESTING   CORN   IN   WET 
WEATHER. 

S3.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  cheapest 
method,  superior  to  any  hitherto  prac- 
tised, of  Harvesting  Corn  in  Wet  Wea- 
ther ;^fAe  Gold  Medal 

A  full  account  of  the  method  employed, 
and  of  the  expense  attending  the  pro- 
cess, with  not  less  than -two  sheaves 
of  the  corn,  and  certificates  that  at 


the  least  the  pradoee  of  ten  acres  has 
been  harvested  according  to  the  me- 
thod described,  and  that  the  whole  is 
of  equal  quality  with  the  samples; 
to  be  produced  on  or  before  the  first 
Tuesday  in  February,  1831. 

GAINIVG  LAND  FROM  THE  8BA. 

34.  To  the  person  who  shall  have 
gained  the  greatest  quantity  of  Land 
from  the  Sea,  not  less  than  fifty  acres, 
on  the  coast  of  Great  Biitain  or  Ireland ; 
^the  Gold  Medal. 

Certificates  of  the  ^antity  o(  Land,  tad 
that  the  eKpenmeots  were  begun 
after  the  firstof  Januaay,  1815,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  February,  1831. 

35.  The  same  premium  is  extended 
one  year  farther. 

IMPROVING  WASTE  LAND. 

36.  For  the  most  satisfactory  accomit 
•of  the  best  method  of  improving  any  one 
of  the  following  soils,  being  Land  lyine 
Waste  and  uncultivated,  vis.  clay,  gravel, 
sand,  chalk,  peat  earth,  or  bog,  verified 
by  experiments  on  not  less  uian  fifty 
ttcres  of  land  i-^the  Gold  Medal, 

St.  For  the  next  greatest  quantity, 
not  less  tlian  thirty  acres ; — the  Silver 
Medal. 

It  is  required,  that  the  Land,  before  such 
improvement,  be  absolutely  unculti* 
vated,  and  in  a  ^reat  measure  useless, 
and  that,  in  its  improved  state,  it  be 
inclosed  and  cultivated. 

Certificates  of  the  number  of  acres,  of 
the  qnalitv  of  the  Land  so  improved, 
with  a  full  account  of  everv  operation 
and  expense  attending  such  improve- 
ment, the  state  it  is  in  as  to  the  pro- 
portion of  grass  to  arable,  and  the 
average  value  thereof,  to  be  produced 
on  or  before  the  first  Tuesday  in  Fe- 
bruary, 1821. 

MANURES. 

88.  For  the  most  satis&ctory  set  of 
experiments,  to  ascertain  the  compara- 
tive advantages  of  the  following  Ma- 
mires,  used  as  top-dressings  on  grass 
and  corn  land,  viz.  soot,  coal-ashes, 
wood-ashes,  lime,  gypsum,  bones,  night- 
soil,  or  any  other  fit  article ; — the  Seld 
Medal, 

it  is  tequired  that  the  above  experi- 
ments oe  made  between  two  or  mere 
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^ihe  above-mentioDed  Manures,  and 
that  not  less  than  two  acres  of  land  be 
dressed  with  each  Manure, 

An  account  of  the  nature  of  the  soil, 
quantity,  and  expense  of  the  manure 
and  crops,  with  certificates,  to  be  pro* 
duced  on  or  before  the  last  Tuesday 
in  February,  1821. 

IRRIGATION  OF  LAND. 

39.  To  the  person  who  shall  discover 
to  the  Society  the  cheapest  and  most 
effectual  method  of  raising  water  in 
<|uantities  sufficient  to  be  beneficially 
employed  for  the  purpose  of  irrigating 
land  superior  to,  and  cheaper  than  any 
other  method  now  in  use ; — the  Gold 
Medal,  or  Fiftt/  Guineas, 

A  model,  on  a  scale  of  one  inch  to  a 
foot,  with  certificates  that  a  machine 
at  large,  on  the  same  construction, 
has  been  used,  specifying  the  quantity 
of  water  delivered  in  gallons  per  hour, 
and  the  height  to  which  it  was  raised, 
to  be  produced  to  the  Society  on  or 
before  the  first  of  March,  1821. 

PARING    PLOUGH. 

40.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  Machine  or 
Plough  for  the  purpose  of  Paring  land 
preparatory  to  burning,  superior  to  any 
hitherto  known  or  in  use  for  such  pur- 
pose, and  to  be  worked  by  not  more 
than  one  man  and  two  horses; — the 
Silver  Medal,  or  Teoenty  Guineas, 

The  machine  and  certificates  that,  at 
least  ten  acres  have  been  pared  by  it 
in  a  proper  manner,  to  be  produced  to 
the  Society  on  or  before  the  first  of 
February,  1821. 

DIBBLING  MACHINE. 

41.  To  the  person  who  shall  invent  a 
machine,  superior  to  any  hitherto  known 
or  in  use,  to  answer  the  purpose  of 
dibbling  wheat,  by  which  the  holes  for 
receiving  the  grain  may  be  madeat  equal 
jdistances  and  proper  depths ; — the  Silver 
Medal  and  Ten  Guineas, 

The  Machine  with  certificates  that  at 
least  three  acres  have  been  dibbled 
by  it,  to  be  produced  to  the  Society  on 
or  before  the  second  Tuesday  in 
February,  1821. 

THRASHING   MACHINE. 
4^.  To  the  person  who  shall  invent  a 
Machine  by  which  corn  of  all  sorts  may 
be  thrashed  mojre  expeditiously,  effec* 


tuaily,  and  at  a  less  expense,  than  by 
any  method  now  in  use;— f Ac  Gold 
Medal. 

The  Machine,  or  a  Model,  with  proper 
certificates  that  such  a  Machine  has 
been  usefully  applied,  that  at  least 
thirty  quarters  have  been  thrashed  by 
it,  and  of  ttic  time  employed  in  the 
operation,  to  be  prwluccd  to  tbe  So- 
ciety on  or  before  the  last  'f  uesday  ia 
February,  1821. 

i)ESTROYING    THE    GRUB     OF   THE 
COCKCHAFER. 

43.  To  the  person  who  shall  discover 
to  the  Society,  an  effectual  method,  veri- 
fied by  repeated  and  satisfactory  trials, 
ofdestroying  the  Grub  of  the  Cockchafer, 
or  of  preventing  or  checking  the  de- 
structive efiects  which  always  result  fronpi 
the  attack  of  these  insects  on  corn, 
peas,  beansy  and  turnips  ;-t<Ac  Gold 
Medal, 

The  accounts,  with  proper  certificates, 
to  be  produced  on  or  oefore  the  first 
Tuesday  in  February,  1821. 

DESTROYING  WORMS. 

44.  To  the  person  who  shall  discovet 
to  the  Society,  an  efifectual  method,  veri- 
fied b^  repeated  and  satisfactory  trials, 
of  destroying  worms,  or*  of  preventing 
the  destructive  efiects  they  occasion  on 
corn,  beans,  peas,  or  other  pulse ; — the 
Silver  Medal, 

The  accounts,  with  proper  certificates, 
to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  February, 
1821. 

DESTROYING     THE   FLY   ON   HOPS, 

45.  To  the  person  who  shall  discover 
to  the  Society  an  easy  and  efficacious 
method  of  destroying  the  Fly  on  Hops> 
superior  to  any  hitherto  known; — thp 
Gold  Medal. 

Accounts  and  certificates  of  the  method 
having  been  successfully  practised  on 
not  less  than  four  acres  of  Hop  ground; 
to  be  delivered  to  the  Society  on  or 
before  the  first  Tuesday  in  February, 
1821. 

PREVENTING  THE  BLIGHT  OlJ 
FRUIT  TREES  AND  COLINARY 
PLANTS. 

46.  To  the  person  who  shall  discover 
to  the  Society  the  most  effectual  method 
of  preventing  the  Blight  or  ravages  of 


xu 
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losects,  on  Fruit  Trees  and  Culinary 
Plants,  superior  to  any  hitherto  known 
or  practised,  and  verified  by  actual  and 
comparative  experiments  ;*-/Ae  Gold 
Medal. 

The  accounts  with  proper  certificates, 
to  be  delivered  to  the  Society  on  or 
.  before  the  last  Tuesday  in  February, 
18S1. 

FOB    SCRAPING    THE     BABK     OFF 
FEUIT  TREES. 

47.  To  the  person  who  shall  send  to 
the  Society  the  best  account  of  experi- 
ments made  by  scraping  the  bark  off 
'Fruit  Trees,  according  to  the  plan  re- 
"commended  by  Sir  John  Sinclair,  in  his 
Treatise  on  the  subject;— Me  Silver 
Medal. 

Certificates  that  the  experiments  have 
succeeded,  to  be  sent  to  the  Society 
on  or  before  the  first  Tuesday  in 
March,  1821. 

CITBE  OF  THE  EOT  IN  SHEEP. 

48.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  most  effec- 
tual  method  of  curing  the  Rot  in  Sheep, 
verified  by  repeated  and  satisfactory  ex- 
periments ; — the  Gold  Medal. 

It  is  expected  that  the  Candidates  fur- 
nish accurate  accounts  of  the  symp« 
toms  and  cure  of  the  disease,  toge- 
ther with  the  imputed  cause  thereof, 
and  the  actual  or  probable  means  of 
prevention,  which,  with  proper  certi- 
ficates, must  be  delivered  to  the  So- 
ciety on  or  before  the  last  Tuesday  in 
February,  1821. 

CUBE  OF  THE  FOOT-EOT  IN  SHEEP. 

49.  To  the  person  who  shall  discover 
to  the  Society  the  best  and  most  effec- 
tual method  of  curing  the  Foot-i-ot  in 
sheep ; — the  Silver  Medal, 

It  is  required  that  the  cure  be  ascer- 
tained by  repeated  and  satisfactory 
experiments,  and  the  method  of  per- 
forming it  be  verified  by.  proper  cer- 
tificates, delivered  to  the  Society  on 
or  before  the  last  Tuesday  in  Fe- 
bruary, 1821. 

PREVENTING    THE    ILL     EFFECTS 
OP   FLIES    ON   SHEEP. 

50.  To  the  person  who  shall  discover. 
•o  tfa«  Society  the  most  effectual  method 


of  protecting  she«p  from  being  disturbed 
and  injured  oy  flies  ;^the  Silver  Medal, 
It  is  required  that  the  method  be  ascer- 
tained by  repeated  experiments,  and 
that  a  certificate  of  its  efficacy  be  de- 
livered to  the  Society  ou  or  before  the 
first  Tuesday  in  February,  1831. 

PROTECTING   SHEEP. 

51.  To  the  person  who,  in  the  winter 
1820-- 1821,  shall  have  protected  the 
greatest  number  of  sheep,  not  fewer 
than  one  hundred,  by  hovels,  sheds,  or 
any  other  means; — the  Gold  Medal. 

A  particular  account  of  the  experiments 
made,    with  the  advantages  arising 
therefrom,  together  with  the  expense, 
and  certificates  of  its  utility,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  March,  1821. 
N,  B.    It  is  required  that  the  certifi- 
cates shall  specify  the  length  of  time 
the  sheep  were  so  protected,  and  the 
manner  in  which  they  were  maintained 
during  that  time ;  together  with  the  ge- 
neral method  of  managing  them. 

FEEDING   CATTLE. 

52.  For  the  best  experiments  on  Stall 
feedingof  Cattle(not  fewer  thanfive  head), 
to  be  continued  for  the  space  of  twelve 
months,  in  order  to  prove  the  earliest 
maturity  and  greatest  propensity  to  fat- 
ten, of  the  most  approved  breeds  of  cat- 
tle in  Great  Britain,  or  Ireland,  specify- 
ing the  nature  of  the  food  given,  together 
with  the  daily  consumption  of  each 
beast,  with  its  weekly  increase  in  weight, 
and  such  other  observations  as  may  be 

deemed  of  consequence; the  Gold 

Medal. 

A  full  account  of  the  methods  employ- 
.  ed,  and  of  the  expenses  attending  the 
same,  and  certificates  of  the  sundry 
matters  stated,  to  be  produced  on  or 
before  the  second  Tuesday  in  Feb. 
1821. 

BEES,   WAX,  AND   HONEY. 

53.  To  the  person  who  shall  erect,  pre- 
vious to  the  first  day  of  September,  1820, 
an  apiary,  con  taining  the  greatest  number 
and  heaviest  hives  or  boxes  stocked  with 
Bees,  not  less  than  one  hundred ; — the^ 
Silver  Medal,  or  Twenty  Guineas. 

54.  For  the  next  greatest  number, 
not  fewer  than  fiAy  stocks; — Ten  Gui" 

neas.  Digitized  by  VjC 

55.  For  the  next  greatest  number. 


Premiunu  in  ChemiHry^  4cc- 


mat 


Bot  fewer  than  twen^-five  Stocks  ;*—rtv# 

Guineas,     ^ 

Proper  certificates  of  the  ouraber  of 
stocks,  and  that  they  l^ve  been  in 
the  possession  of  the  claimant  during 
the  preceding  summer^  to  be  produced 
to  the  Society  on  or  before  the  first 
Tuesday  in  March,  18S1. 


It  is  expected  that  the  claimant  will 
give  such  particular  information  on 
the  subject,  as  may  tend  to  benefit 
the  public,  and  enable  other  persons 
to  keep  bees  to  advantage ;  also  that 
improved  methods  be  made  use  of  in 
their  management. 


PREMIUMS 

rOB  DISCO VXEIES  AYTD  IMPB0VEMENT8  IlT 

CHEMISTRY,  DYEING,  AND  MINERALOGY. 


INCBEASIN6   STEAM. 

56.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  method, 
verified  by  actual  experiments,  of  in- 
creasing the  quantity  or  force  of  Steam 
in  Steam  Engines,  with  less  fuel  than 
has  hitherto  been  employed,  provided 
that  in  general  the  whole  amount  of  the 
expenses  in  using  steam  engines  may  be 
considerably  lessened ; — the  Gold  Medal^ 
or  Fifty  Guineas, 

To  be  communicated  to  the  Society  on 
or  before  the  last  Tuesday  in  February 
1821. 

PREYEKTION  OF   SMOKE. 

57.  To  the  person  who  shall  invent 
iand  produce  to  the  Society  the  best  and 
easiest  means,  superior  to  any  now  be- 
fore the  public,  of  preventing  the  emis- 
sion of  dense  Smoke  from  the  chimnies 
of  steam-engines,  breweries,  and  ma* 
nufactories;-^tAe  Gold  Medal,  or  Fifty 
Guineas, 

Certificates  that  the  means  proposed 
have  been  found  to  succeed  in  prac- 
tice, to  be  produced  to  the  Society  on 
or  before  the  first  Tuesday  in  Fe- 
bruary, 1821.    * 

COAL   GAS. 

58.  To  the  person  who  shall  discover 
the  cheapest  method  of  purifying  the 
inflammable  gas  procured  from  coal,  su- 
perior to  any  method  now  in  use  y^  the 
Gold  Medal,  or  Thirty  Guineas^ 

A  full  aeeount  of  the  process,  with  cer- 
tificates of  its  fully  answering  the  in- 
.  tended  purpose^  to  be  produced  to  the 


Society  on  or  before  the  second  Tues- 
day in  February,  1821. 

PEEVENTING    THE    ILL     EFFECTS 
OF   SMELTING   ORES. 

59.  To  the  person  or  persons  who 
shall  invent  and  discover  to  the  Society 
the  most  effectual  method  or  methods 
of  preventing  the  ill  effects  ,arising  to 
vegetation  and  animal  life,  from  the 
sulphureous,  arsenical,  or  other  noxious 
fumes  disengaged  in  smelting  the  ores 
of  Copper,  Zmc,Xead,  Tin,  Iron,  &c.  in 
the  large  way,  and  if  possible,  of  con- 
verting those  pernicious  fumes  to  useful 
purposes,  in  a  manner  superior  to  any 
nitherto  known  or  ill  use ; — the  Gold 
Medoly  or  Fifty  Guineas, 

It  is  required  that  a  full  account  of  the 
process  employed,  with  certificates  of 
Its  being  successfully  carried  into  ef* 
feet,  be  produced  to  the  society  on  or 
before  the  first  Tuesday  in  March, 
1821. 

FINE  BAB  IRON. 
60.  To  the  person,  in  Great  Britain, 
who  shall  make  the  greatest  quantity  of 
Bar-iron,  not  less  than  ten  tons,  with 
coak,  from  coak  pigs  equal  in  quality  to 
the  best  iron  imported  from  Sweden  or 
Russia,  and  as  fit  for  being  converted 
into  steel  ;^^Ae  Gold  Medal,  or  Fifty 
Guineas, 

Samples,  not  less  than  one  quarter  of  a 
hundred  weight,  with  certificates  that 
the  whole  quantity  is  of  equal  quality, 
to  be  proQuced  to  the  Society  on  or 
before  the  first  Tuesday  in  March, 
1891. 


PremmmB  m  Ckmuiiyy  4r^. 


BEFIKtNG    COPPEH    FBOM   THE 
ORE. 

61.  To  the  penoD  who  shall  discover 
to  the  Society  a  method  of  separating, 
Mictfyingy  and  refining  Copper  from  the 
Ore,  so  as  to  render  it  ftt  for  those  pur- 
poses to  which  fine  copper  is  now  ap- 
plied, and  by  a  process  cheaper  than 
and  superior  to  any  hitherto  known  or 
in  use ;— «Ae  Gold  Medal,  or  Fifty  Gai- 


Certificates  that  not  less  than  three  tons 
have  been  so  prepared  or  refined,  and 
a  quantity  not  less  than  14  lbs.  of  the 
copper  so  refined,  to  be  produced  to 
the  Society  on  or  before  the  lastTue»- 
day  iB  Febru»y,  1891. 

PBEPARXKe   BBASS. 

62.  To  the  person  or  persons  who 
shall  discover  a  method  of  making  Brass 
from  materials  the  produce  of  Great 
Britain  or  lr^Qcl»  of  superior  quality  to 
that  commonly  manufactured  in  this 
country,  and  equal  to  foreign  brass  ;— 
ike  Gold  Medal,  or  2%»r(y  Guineas, 

A  full  account  of  the  process^  and  of  the 
ingredients  employed,  together  with 
the^r  proportions,  and  certificfites  that 
one  ton  has  been  so  manufiictured, 
and  a  sample  of  the  brass,  not  less 
than  14  lbs.  to  be  produced  to  theSo^ 
ciety  on  or  before  the  last  Tuesday  Iq 
Tebruary,  1821. 

IMPROVED  EARTHENWARE  CRtJ- 
CIBI^ES. 

63.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  process  for 
manufbctoring  earthenware  crucibles 
which  shall  be  capable  of  enduring 
higher  degrees  of  heat  than  those  now 
in  use,  and  shall  not  be  too  expensive ; — 
the  Gold  Medal,  ov  Tkiris/  Guineas. 

A  £i«ll  aocount  of  the  process,  and  of  the 
.materials  employed,  with  satisfactory 
certk&catesof  thecrucibles  havio^  been 
fcivmd  to  answer  in  use,  and  specimens 
of  the  crucibles,  to  be  produced  to  the 
SMQciety  on  or  befoi^e  the  last  Tuesday 
in  March)  X9»%. 

PRE-PARATION  OF  SULPHURIC 
ACID,  FROM  SULPfiUR,  WITH- 
OUT THE  USE  OP  ANY  NITRIC 
SALT. 

64.  To  the  person  who  shall  prepare 


the  largest  qmatify  (not  less  than  one 
ton)  orSulphuric  Acid  from  sulphur, 
without  any  nitric  salt,  of  a  specific 
gravity  not  inferior  to  the  best  sulphuric 
acid  01  commerce ; — tfte  Gold  Medal,  or 
liftjf  Guineas. 

Certificates  that  not  less  than  the  ahove 
quantity  of  such  an  acid  has  been  pre- 
pared, together  with  a  sample,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  February,  1821. 

PREPARATION  OF  ANY  ALKALINE 
OR  EARTHY  NITRATE. 

65,  To  the  person  who  shall  preparey 
in  Great  Britain,  the  largest  quantity, 
not  less  than  one  ton,  of  any  earthy  or 
alkaline  salt  of  Nitric  Acid,  by  a  method 
superior  to^and  as  cheap  as  those  hitherto 
practised  ;^Me  Gold  Medal,  or  One 
Hundred  Guineas, 

Certificates  of  the  above  quantity  having 
been  prepared,  and  a  sample  of  not 
less  than  28  lbs.  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1881. 

OLAJSraC  COMMON  EARTHEN- 
WARE WITHOUT  LEAD  OR 
ARSENIC. 

66,  To  the  person  who  shall  discover 
to  the  Society,  the  cheapest,  safest,  most 
durable,  snd  moftt  easily  fiisible,  compo- 
sition, fit  for  the  purpose  of  glazing 
common  Earthenware,  without  any  pre- 
paration of  lead,  arsenic,  or  other  per- 
nicious ingredients,  and  superior  to  any 
hitherto  in  use  •— fAe.  Gold  Medal,  or 
Thirty  Guineas, 

Specimens  of  the  ware  so  glazed,  with 
proper  certificates  of  its  having  suc- 
ceeded, and  a  sample  of  the  materials 
made  use  of,  to  be  produced  to  the 
Society  on  or  before  the  i5rst  Tuesday 
in  February,  1821. 

CROWN   GLASS. 

67,  To  the  person  or  persons  who 
shall  make  Crown  or  Window  Glass 
equally  transparent,  and'  as  free  from 
bale  and  green  colour  as  the  best  Ger- 
man sheet ;— ffte  Gold  his  Medal,  or 
Thirly  Guineas, 

Certificates  that  not  less^than  two  cwt. 

"     has  been  made,  together  with  one 

whole  plate  and  two  of  the  largest 

squares  that  can  be  cut,  and  a  fiill 
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account  of  the  proportiona  of  the  in- 
eredients  and  of  the  process  of  manu- 
facture, to  be  produced  to  the  Society 
on  or  before  the  last  Tuesday  in  Fe- 
bruary, 1821. 

FLIKT   GLASS. 

68.  To  the  person  or  persons  who 
shall  make  fiint  glass  free  from  veins, 
and  as  dense  and  transparent  as  the  best 
now  in  use,  and  quite  fit  for  the  purposes 
of  Opticians ; — tlis  Gold  Medal,  or  Thirty 
Guinem. 

A  full  account  of  the  process^  with  cer- 
tificates that  not  less  tlian  two  cwt. 
has  been  made,  together  with  20  lbs. 
in  nlates  not  less  than  six  inches  wide, 
and  three  quarters  of  an  inch  thick, 
to  be  produced  to  the  Society  on  or 
before  the  last  Tuesday  in  January, 
1821. 

DYEING  SILK   OE  WOOLLEX. 

69.  To  the  person  who  shall  discover 
a  method  of  dyeiajg  Silk  or  Wodlen,  of 
any  colour,  superior  to  the  same  pro- 
duced by  other  British  dyers,  and  equal 
to  those  produced  by  the  Continental 
dyers  ^ — the  Gold  Medal,  ox  Thirty  Gui- 

jteas, 

A  full  account  of  the  process  and  ingre- 
dients employed,  together  with  their 
proportions,  attested  by  satisfactory 
certificates,  as  well  as  samples  of  the 
silk  and  woollen  in  its  undyed  and 
d^ed  state,  to  be  produced  to  the  So-  • 
ciety  on  or  before  the  first  Tuesday  in 
March,  1821. 

DYING  WITH   LAC  LAKE. 

70.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  process  for 
dying  silk,  wool  or  cotton  with  lac  lake, 
superior  to  any  now  in  use ; — the  Gold 
Medal,  or  Thirty  Guineat. 

A  full  account  of  the  process^  with  cer* 
tificates  that  it  has  been  ibund  to 
answer  completely  in  use,  and  speci- 
mens of  articles  so  dyed,  to  be  pro- 
duced to  the  Society  on  or  before  the 
last  Tuesday  in  March,  1821. 

IMFBOVED   BLACK   DYX   Fdu  SILK 

OK  woaL. 
71.  To  the  person  who  shall  invent 
mnd  discover  to  the  Society  a  black  dye 
for  silk  or  wool  saperkNr  in  colour  and 
durability  to  any  at  present  in  use ;— the 
Gold  Medal,  or  Fjfy  Gnineat, 


A  ftdl  account  of  the  process  and  in- 
gredients employed,  together  with 
their  proportions, attested  oy  satisfac- 
tory certificates,  as  well  as  samples  of 
the  silk  or  wool  so  dyed,  to  be  pro- 
duced to  the  Society,  on  or  before  the 
last  Tuesday  in  March,  1821. 

F&BPABATION  OF  A  BED  STAIN 
FOB  CaTTON  CLOTH. 

72.  To  the  person  who  shall  commu- 
nicate to  the  Society  the  roost  efiectual 
method  of  printing  or  staining  cotton, 
cloths  with  a  red  colour,  by  an  immen 
diate  application  of  the  colouring  matter 
to  the  cloth,  equally  beautiful  and  dur- 
able with  the  red  colours  now  generally 
procured  from  decoctions  of  madder;— 
the  Gold  Medal,  or  Fifty  Guineas. 
Certi&cates  that  the  above  process,  has 
been  advantageously   used    on    ten 
pieces  of  calico,  each  twenty-one  yards 
or  upwards  in  length ;  one  piece  of 
the  calico  so  orinted,  one  pound  ^f 
the  colour,  ana  a  full  account  of  the 

S reparation  and  application,  to  be  pro- 
nced  to  the  Soaety  on  or  before  the 
second  Tuesday  in  February,  182  U 

FBEFABATION  OF  A  GBEEN  COLOUA 
FOB  PBINTING  COT^'ON   CLOTH. 

73.  To  the  person  who  shall  commu- 
nicate to  the  Society  the  best  method  of 
printing  with  a  full  green  cdour  oa 
cotton  cloth,  by  an  immediate  applica- 
tion of  the  colouring  matter  from  a  . 
wooden  block  to  the  cbth,  equally  beau- 
tifial  and  durable  as  tbe  colours  bow 
formed  from  the  complicated  process  of 
the  decoction  of  weld,  and  the  solutions 
of  indigo;— 4Ae  Gol4  Medel,  or  Fifty 
Guineas. 

Certificates  and  conditions  as  for  Pre- 
mium 72. 

.BBITISH  INDIGO. 

74>.  To  the  person  who  shall  prepare 
Indigo,  or. a  substance  equal  to  it,  mm 
any  plants  (except  woad),  the  growth  of 
Great  Britam  or  Ireland,  at  a  price  not 
greater  than  that  of  foreign  indigo  of 
equal  quality ;—iAc  Gold  Medal,  orFifty 


umeas. 


A  full  account  of  the  process  and  insre- 
dients  employed,  together  with  their 
proportions,  and  satisfactory  certifi- 
cates that  at  least  one  cwt.  of  the  in- 
digo has  actually  been  prepared ;  also 
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A  Mmpld  of  the  MUne  weighing  not 
less  than  7  lbs.  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
ki  Feb.  1891. 

SUBSTITUTE   FOE    THE    BASIS    OF 
WHITE   PAINT. 

.  75.  To  the  person  who  shall  produce 
to  the  Society  the  best  substitute,  supe- 
rior to  any  hitherto  known,  for  the  basis 
of  white  paint,  eaually  proper  for  the 
purpose  as  the  wnite  lead  now  em^ 
ploy^ ;  such  substitute  not  to  be  uf  a 
noxious  quality,  and  to  be  afforded  at  a 
price  not  materially  higher  than  that  of 
white-lead ; — the  Gold  Medal,  or  One 
Hundred  Guineoi, 

A  quantity  of  the  substitute,  not  less 
than  25  lbs.  weight,  with  an  account  of 
the  process  used  in  preparing  it,  and 
certificates  that  at  least  one  hundred 
weight  has  been  manufactured,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  February,  1821. 

FEBMANENT    WHITS    FAINT    FOR 
THE   USE   OF   ABTISTS. 

76.  To  the  person  who  shall  produce 
to  the  Society  a  White  Paint  for  oil; 
8U(>erior  to  any  hitherto  known,  and 
which  is  not  liable  to  be  discoloured  by 
exposure  to  light  or  to  sulphuretted  hy- 
drogen gas;— tAe  Gold  Medal,  ox  Thirty 
Guineas. 

A  full  account  of  the  process,  and  lib. 
of  the  colour  to  be  produced  to  the 
Society,  on  or  before  the  second  Tues- 
day in  February^  1 82 1 . 

BED   PIGMENT. 

77.  To  the  person  who  shall  discover 
to  the  Society  a  full  and  satisfactory 
process  for  preparing  a  Red  Pigment,  fit 
for  use  in  oil  or  water,  equal  in  tone 
and  brilliancy  to  the  best  carmines  and 
lakes  now  known  or  in  use,  and  per- 
fectly durable;— ^A«  Gold  Medal,  or 
Fifty  Guineas, 

One  pound  weight  of  such  colour,  and  a 
full  disclosure  of  its  preparation,  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  February,  1821. 

N,  B.  It  is  required  that  the  colour 
should  remain  unaltered  by  the  common, 
exposure  to  strong  light,  damps,  and 
noxious  vapours. 


ULTEAMAAINE*. 

78.  To  the  person  who  shall  preoare 
an  artificial  Ultramarine,  equal  incolotir, 
brilliancy,  and  durability,  to  the  best 
prepared  from  lapis  lazuli,  and  which 
may  be  afforded  at  a  cheaper  rate  j— 
the  Gold  Medal,  or  Thirty  Guineas. 
The  conditions  are  the  same  as  in  the 

preceding  premium  for  the  red  pig- 
ment. 

COLOURLESS    LAC   VARNISH. 

79.  To  the  person  who  shall  produce- 
to  the  Socifety  a  Lac  Varnish  equally 
hard  with  that  made  from  shell  or  seed 
lac,  and  as  fit  for  use  in  the  arts,  but 
deprived  of  its  colouring  matter; — the 
Gold  Medal,  or  Thirty  Guineas. 

A  full  account  of  the  process,  and  one 
quart  of  the  varnish  to  be  prodw^ed 
to  the  SocieW  on  or  before  the  second 
Tuesday  in  January,  1821. 

A   SUBSTITUTE   FOB    LEAD   FIFES. 

80.  To  the  person  who  shall  iovent 
and  produce  to  the  Society,  a  Substitute 
for  the  Lead  Pipes  used  for  conveying 
malt  and  other  liquors  from  the  cellars 
to  the  bars  of  public  houses; — the  Gold 
Medal,  or  Fifty  Guineas. 

The  substance  of  which  the  Pipe  is 
made  must  be  free  from  any  poisonous 
or  noxious  quality,  equally  durable  as 
lead,^and  of  a  moderate  expense ;  and 
a  specimen  thereof,  not  less  than  ten 
yards  in  length,  with  a  complete  de- 
scription of  the  process  employed  in 
forming  it,  must  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1821. 

StfBSTITUTE   FOE   TAB. 

81.  To  the  person  who  shall  invent 
and  discover  to  the  Society  the  best- 
substitute  for  Stockholm  tar,  equal  in 
all  its  properties  to  the  best  of  that  kind, 
and  prepared  from  materials  the  pro- 
duce of  the  United  Kingdom,   or  iU 

-colonies;— f Ac.  Gold   Medal,    or   One 
Hundred  Guineas. 

A  quantity  of  the  substitute,  not  less 
than  one  hundred  weight,  with  certi- 
ficates that  at  least  one  ton  has  been 
manufactured,  and  that  it  can  be 
afforded  at  a  price  not  exceeding  that 
of  the  best  foreign  tar,  together  with 
an  account  of  the  process,  to  beilell- 
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vered  to  the  Society  on  or  before  the 
first  Tuesday  in  March,  1 82 1 . 

N,  B.— Considerable  quantities  of  tar 
are  produced  in  Sweden  and  Norway 
from  the  roots  of  fir  trees  burnt  for  that 
purpose. 

TUEPENTINE   FROM    THE    SCOTCH 
FIE,   OE   PINU9    SYLVESTEIS. 

82.  For  the  greatest  quantity  of  Tur- 
pentine, not   less  than  two    hundred 
weight,  prepared  in  Great  Britain,  from 
that  species  of  fir  called  the  Scotch  fir, 
or   Pinus  sylvestris,  Linn.; — the  Gold 
Medal,  or  Fifty  Guineas, 
Certificates  of  the  Turpentine  being  pre- 
pared   from   such    trees    of  British 
growth,  together  with  fifly-six  pounds 
of  the  Turpentine,  to  be  delivered  to 
the  Society  on  or  before  the  second 

.  Tuesday  in  March,  1821. 

83.  For  the  next  greatest  quantity 
prepared,  not  less  than  one  hundred 
mreight,  on  similar  conditions; — the 
Silver  Medal,  or  Twenty  Guineas, 

N.  B.  The  Society  being  in  posses- 
sion of  the  method  practised  for  ex- 
tracting Turpentine  from  trees  whilst 
growing,  and  of  samples  so  procured,  in- 
tormation  will  be  given  upon  that  sub- 
ject, on  application  for  that  purpose,  at 
the  Society's  house. 

PREPAEATION  OF   TAN. 

84.  To  the  person  who  shall  prepare 
in  the  most  concentrated  form,  so  as  to 
be  easily  portable,  and  at  a  price  appli« 
cablet  to  the  purposes  of  manufacturers, 
the  largest  quantity,  not  less  than  one 
hundred  weight,  of  the  astringent  prin- 
ciple called  Tannin,  which  abounds  in 
oak  bark,  and  many  other  vegetable 
substances;— Me  Gold  Medal,  or  Fifty 
Guineas, 

Certificates  of  the  superior  miality  of  the 
quantity  so  prepared,  and  a  sample  of 
not  less  than  28  lbs.  to  be  produced  to 
the  Society  on  or  before  the  last  Tues- 
day in  February,  1821. 

PEESEEVING  SEEDS  OF  VEGE- 
TABLES. 

85.  For  the  best  method  of  preserving 
Seeds  of  Plants  in  a  statj  fit  for  vegeta- 
tion a  longer  time  than  has  hitherto 
been  practised,  such  method  being  su- 
perior to  any  known  to  the  public,  and 
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verified  by  sufficient  trial,  to  be  commu- 
nicated to  the  Society  on  or  befofe  the 
last  Tuesday  in  December,  1821;— Me 
Gold  Medal,  or  Thirty  Guineas. 

PEESEEVING  SALTED  PEOVISIONS 
FEOM  BECOMING  EANCID  OE 
EUSTY. 

86.  To  the  person  who  shall  discover 
to  the  Society  the  best,  cheapest,  and 
most  efficacious  method  of  preserving 
Salted  Provisions  from  becommg  rancid 
or  rusty;— */<e  Gold  Medal,  or  Thirty 
Guineas, 

A  full  description  of  the  method,  with 
|)roper  certificates  that  it  has  been 
found,  on  repeated  trials,  to  answer  the 
purpose  intended,  to  be  produced  to 
the  Society  on  or  before  the  last  Tues- 
day in  Februar3%  1821. 

PEESEEVIKG  lEON   FEOM   EUST. 

87.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  cheap  com- 
position superior  to  any  now  in  use, 
which  shall  effectually  preserve  Wrought 
Iron  from  rust;— Me  Gold  Medal,  or 
Fifty  Guineas. 

A  full  description  of  the  method  of  pre- 
paring the  composition,  with  certi- 
ficates that  it  has  stood  at  least  two 
years  unimpaired,  being  exposed  to 
the  atmospnere  during  the  whole 
time,  to  be  produced  to  the  Society, 
with  ten  pounds  weight  of  the  com- 
position, on  or  before  the  last  Tues- 
day in  January,  1821. 

FEEVENTING     THE     DEY-fiOT     IN 
TIMBEE. 

88.  To  the  person  who  shall  discover 
to  the  Society  a  certain  method  of  pre- 
venting the  Dry  Rot  in  Timber,  superior 
to  any  hitherto  known ; — the  Gold  Me* 
dal,  or  Thirty  Guineas, 

The  accounts  of  the  cause  and  method 
of  prevention,  confirmed  by  repeated 
experiments,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1821. 

Note, — For  a  method  of  curing  and 
preventing  the  dry-rot  in  ship  tmiber 
see  Mr.  Bowden's  communication  in 
Vol.  36  of  the  ISociety's  Transactions. 

DESTEUCTIVE  EFFECTS  FEOM 
MOTHS. 

89.  To  the  person  who  shall  discover 
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to  th«  Society  a  cheap,  easy,  and  effec- 
tual method,  verified  hy  repeated  and 
•atiafactory  trials,  of  preventing  the  dc- 
utructive  effects  occasioned  hy  Moths 
and  other  insects,  in  furs,  woollens,  and 
other  articles,  superior  to  any  nitherto 
known  or  practised ;— «Ac  Gold  Medai, 
or  Thirty  Guineas, 

The  accounts,  with  proper  certificates,  to 
be  produced  to  the  Society  on  or  be- 
fore the  first  Tuesday  in  January, 
1831. 

BEXDVBIKG  LEATHEE  WATEE 
FEOOF. 

90.  To  the  person  who  shall  discover 
a  method^  superior  to  any  now  in  use, 
and  of  moderate  price,  of  rendering 
Leather  W  ater-proof,  without  injuring  its 
texture  or  pliability ;— Mc  Silver  Medal, 
or  Fifteen  Guineas. 
A  full  account  of  the  process,  and  of  the 

ingredients  employed,  together  with 
their  proportions,  attested  by  saUsfac- 
tory  certificates,  as  well  as  samples  of 
the  leather  in  its  unprepared  and  pre- 
pared stale,  to  be  produced  to  the  So- 
ciety on  or  before  the  last  Tuesday  in 
February,  1821. 

EEFINIKG   WHALE   OE     SEAL   OIL. 

91.  For  disclosing  to  the  Society  an 
effectual    method,  of  purifying  Whale 
or  Seal  Oil  from  the  glutinous  matter 
that  incrusts  the  wicks  of  lamps,  and 
extinguishes  the  light,  though  fully  sup- 
plied with  oil;  provided  that  such  puri- 
fied oil  resists  congelation  in  an  equal 
degree  with  the  unpurified ;— *Ac  Gold 
Medal,  or  Fifty.  Guineas, 
It  is  required  that  the  whole  of  the  pro- 
cess he  fully  and  fairly  disclosed,  in 
order  that    satisfactory  experiments 
may  be  made  by  the  Society  to  deter- 
mine the  validity  of  the  claim ;  and 
certificates  that  not  less  than  twenty 
gallons  have  been  purified  according 
to  the  protess  delivered  in,  together 
with  two  gallons  of  the  oil  m  its  un- 
purified  state,   and    two   gallons  so 
refined,  to  be  produced  to  the  Society 
on  or  before  the  second  Tuesday  4ii 
February,  1821. 

MANUFACTUKING     TALLOW     CAN- 
DLES. 

92  To  the  person  who  shall  discover 
to  the  Society  a  method  of  hardening  or 


otherwise  preparing  Tallow^  so  that  can- 
dles may  be  made  of  it  which  will  bum 
as  clear  and  with  as  small  a  wick  as  wax 
candles,  without  running,  and  may  be 
afforded  at  a  less  expense  than  any  at 
present    made   with   spermaceti  ;—<Ac 
Gold  Medal,  or  Fifty  Guineas, 
Certificates  that  112  lbs.  of  such  tallow 
have  been  made  into  candles,  and 
12  lbs.  of  the  candles  made  thereof,  to 
be  produced  to  the  Society  on  or  be- 
fore the  second  Tuesday  in  Febniary, 
1821. 

INDELIBLE  INlt. 

93.  To  the  person  who  shall  discover 
to  the  Society  a  method  of  making  a 
Black  Ink  proper  for  writing,  superior  to 
any  at  present  known,  indestructible  by 
chemical  applications,  and  not  dearer 
than  that  which  is  now  in  common  use; 
— rAe  Silver  Medtil,  or  Fifteen  Guineas, 
Certificates  that  not  less  than  two  gal- 
lons of  such  ink  have  been  actually 
prepared,  and  found  to  possess  the 
qualities  above-mentioned,  with  a  full 
detail  of  the  process  of  making  it,  and 
two  quarts  of  the  ink,  to  be  delivered 
to  the  Society  on  or  before  the  second 
Tuesday  in  February,  1821. 

PEINTEES'   INK. 

94.  To  the  person  who  shall  in- 
vent and  discover  to  the  Society  the 
best  composition  for  Printers'  Ink,  su- 
perior to  any  hitherto  known  or  in  use ; 
— *Ae  Gold  Medal,  or  Thirty  Guineas. 
Certificates  that  1 1 2  lbs.  of  such  ink  have 

been  made,  with  a  full  account  of  the 
process  employed,  and  6lbs.  of  the 
ink,  to  be  produced  to  the  Society  on 
or  before  the  last  Tuesday  in  February, 
1821. 

COPPEE   PLATE   PEINTEES'    INK. 

95.  To  the  person  or  persons  who 
shall  invent  and  discover  to  the  Society 
the  best  composition,  superior  to  any 
hitherto  known  or  in  use,  and  fit  for  the 
finest  kiud  of  copper-plate  printing;— 
the  Gold  Medal,  or  Thirty  Guineas. 
Certificates  and  conditions  the  same  as 

for  the  last  premium. 

SUPERIOR    OIL  FOR    CHRONOME- 
TERS   AND    WATCHES. 
90.  To  the  person  who  shall  invent 
and  discover  to  the    Society  the  best 
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method  af  distinguishing  the  kind  of 
oil  fittest  for  chronometers  and  watches, 
ascertained  by  actual  experiments;  or 
for  a  superior  method  of  rendering  oil 
more  fit  for  the  above  purpose  than  any 
hitherto  in  use,  and  particularly  in  ren- 
dering it  less  liable  to  become  thick  or 
rancid;  —  the  Gold  Medals  or  Fifty 
Guineas. 

A  full  account  of  the  experiments  and 
of  the  process  or  processes  employed, 
verified  by  satisfactory  certificates, 
together  with  a  specimen  of  the  oil, 
to  oe  produced  to  the  Society  on  or 
before  the  last  Tuesday  in  March, 
1821. 

STATUAEY   MARBLE. 

97.  To  the  person  who  shall  discover 
within  Great  Britain  or  Ireland, a  quarry 
of  White  Marble  fit  for  the  purposes  of 
statuary,  and  equal  to  those  kinds  now 
imported  from  Italy; — the  Gold  Medal, 
or  One  Hundred  Guineas. 

A  block  of  at  least  three  feet  in  length, 
two  in  height,  and  two  in  width,  with 
an  account  of  the  situation  of  the 
quarry,  and  certificates  of  its  posses- 
ing  considerable  extent,  to  be  pro- 
duced to  the  Society  on  or  before  the 
first  Tuesday  in  February,  1821. 

N.  B,  In  order  to  prevent  useless  ex- 
pense or  trouble  to  the  Claimant  in  for- 
warding so  large  a  block,  the  Society 
Wiil  be  ready  to  examine  any  smaller 
specimen  of  the  marble  and  express 
their  opinion  of  its  value  to  the  Candi- 
date before  the  block  required  by  the 
above  premium  is  produced. 

STONE    FO"Si   LITHOGEAPHY. 

98.  To  the  person  who  shall  discover 
within  Great  Britain  or  Ireland,' a  quarry 
of  stone  fit  for  the  purposes  of  Litho- 
graphy, equal  at  least  to  the  stones  im- 
ported from  abroad ; — the  Gold  Isis 
Medal,  or  Thirty  Guineas. 

A  specimen  of  the  stone  at  least  two 
feet  square  and  two  inches  in  thick- 
ness, with  an  account  of  the  situation 
of  the  quarry,  and  certificates  of  its 
possessing  considerable  extent,  to  be 
produced  to  the  Society  on  or  before 
the  last  Tuesday  in  February,  182 !• 


MINEBALOGICAL    COUNTY   MAPS. 

99.  To  the  person  who  shall  complete 
and  publish  the  best  Mineralogical  Map 
of  any  County  in  the  United  Kingdom, 
on  a  scale  of  not  less  than  one  inch  to 
a  mile,  containing  an  account  of  the 
situation  of  the  different  mines  therein, 
and  describing  the  kinds  of  minerals 
thence  produced,  with  sections  of  the 
strata;— fA«  Gold  Medal,  or  Fifty  Gui- 
neas, 

Certificates  of  the  accuracy  of  such  maps, 
together  with  the  maps,  to  be  pro- 
duced to  the  Society  on  or  before  the 
first  Tuesday  in  February,  1821.  The 
maps  to  remain  the  property  of  the 
Society, 

MINERALOGICAL     MAP     OF      IBS- 
LAND. 

100.  To  the  person  who  shall  complete 
and  publish  an  accurate  Mineralogical 
Map  of  Ireland,  on  a  scale  of  not  less 
than  five  miles  to  an  inch,  containing 
particulars  described  in  the  foregoing 
premium  ;—-;A«  Gold  Medal,  or  Fifty 
Guineas. 

MINEEALOGICAL    MAP     OF     SCOT- 
LAND. 

101.  The  same  premium  is  offered  for 
a  Mineralo£^ical  Map  of  Scotland,  on 
similar  conditions. 

NATUEAL   HISTOEY. 

102.  To  the  author  who  shall  publish 
in  the  year  1820,  the  Natural  History  of 
any  county  in  the  United  Kingdom ; — 

,  the  Gold  Medal,  or  Fifty  Guineas, 

It  is  required  that  the  several  natural 
productions,  animal,  vegetable,  and 
mineral,  peculiar  to  the  county,  or 
found  therein,  be  carefully  and  scien- 
tifically arranged  and  described,  in 
order  that  the  public  may  be  enabled 
to  judge  what  arts  or  manufactures 
are  most  likely  to  succeed  in  such 
county.  A  copy  of  the  work  to  be  de- 
livered to  the  Society  on  or  before  the 
last  Tuesday  in  February,  13Si,  to  re- 
main the  properly  of  the  Society. 
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PREMIUMS  /AT  POLITE  ARTS. 


HONORART  PREMIUMS    FOR  NOBI- 
LITY. 

103.  For  the  best  Original  Painting  or 
Drawing  of  any  kind,  by  gentlemen  un- 
der the  age  of  twenty- one,  sons  or  grand- 
sons of  peers  or  peeresses  in  their  own 
right,  or  Great  Britain  or  Ireland  ;—tke 
Cold  Medal. 

104.  For  the  best  Copy  on  similar 
conditions  ;^the  Silver  Medal. 

105.  For  the  best  Original  Painting  or 
Drawing  of  any  kind,  by  ladies  under 
the  age  of  twenty-one;  daughters  or 
grand-daughters  of  peers  or  peeresses  in 
their  own  right,  of  Great  Britain  or  Ive^ 
}Bnd;^the  Gold  Medal. 

106.  For  the  best  Copy  on  similar 
conditions  i-^the  Silver  Medal. 

HONORARY  PREMIUMS  FOR  GEN- 
)    TLEMEN  OR  LADIES. 

107.  For  the  best  Original  Painting  in 
oil  colours  by  gentlemen  under  the  age 
of  twenty-five  ;—the  Gold  Medal. 

108.  For  the  best  Copy  in  oil  colours 
by  gentlemen  under  the  age  of  twenty- 
one  ;— f  Ac  Silver  Medal. 

109.  For  the  best  Original  Drawing 
or  Painting  in  water  colours  by  gentle- 
men under  the  age  of  twenty-nve; — 
the  Gold  Medal. 

110.  For  the  best  Copy  in  water  co- 
lours by  gentlemen  under  the  age  of 
twenty- one; — the  Silver  Medal. 

111.  For  the  best  Original  Painting  in 
oil  colours  by  ladies  under  the  age  of 
twenty-five ;— f Ae  Gold  Medal. 

112.  For  the  best  Copy  in  oil  colours 
by  ladies  under  the  age  of  twenty-one; — 
the  Silver  Medal. 

113.  For  the  best  Original  Drawing, 
or  Painting  in  water- dolours,  by  ladies 
under  the  age  of  twenty-fivo  i-^the  Gold 
Medal. 

114.  For  the  best  Copy  in  water-co- 
lours, by  ladies  under  the  age  of  twenty- 
one  ;—the  Silver  Medal. 

N.  B.  As  the  foregoing  honorary  pre- 
miums are  intended  on^  for  the  nobi- 
lity and  gentry ;  persons  professing  any 
branch  or  the  polite  arts,  or  any  business 
dependent  on  the  arls^f  design,  or  the 
sons  and  daughters  of  such  persons,  will 
not  be  admitted  candidates  in  the  above 
classes. 


PREMIUMS   FOR   ARTISTS    ANB 
OTHERS. 

'  115.  For  the  best  Historical  Painting 
in  oil  colours,  b^  gentlemen  under  the 
age  of  twenty-five;  the  subject,  Satan 
resuming  his  form  when  touched  by  the 
spear  of  Ithuriel  (see  Milton's  Paradise 
Lost);— <Ae  Gold  Medal. 

116.  For  the  best  Historical  Painting 
in  oil  colours  by  ladies  under  the  age  of 
twenty-five  ; — the  Gold  Medal. 

117.  For  the  best  Historical  Drawing 
by  gentlemen  under  the  age  of  twenty- 
five  ; — the  Gold  Isis  Medal. 

118.  For  the  best  Historical  Drawing 
by  ladies  under  the ageof  twenty-five;^ 
the  Gold  Isi$  Medal. 

119.  For  the  best  Copy  in  oil  colours, 
of  an  Historical  Painting,  by  persons  of 
either  sex,  under  the  age  of  twenty-one; 
— the  Silver  Medal. 

120.  For  the  best  Historical  Drawing, 
being  a  Copy,  by  persons  of  either  sex, 
under  the  age  of  twenty-one ; — the  Silver 
Medal. 

For  the  next  in  merit  on  similar  con- 
ditions;— the  Stiver  his  Medal. 

121.  For  thofbest  Original  Landscaoe, 
in  oil,  by  pers6ns  of  either  sex,  under 
the  age  or  twenty-five  i—the  Gold  Isis 
Medal. 

122.  For  the  best  Original  Landscape 
in  water  colours,  by  persons  of  either 
sex,  under  the  age  of  twenty-one ; — the 
Silver  Medal. 

1 23.  For  the  best  Copy  of  a  Landscape 
in  oil  or  water  colours,  by  persons  of 
either  sex,  under  the  age  of  eighteen ; — 
the  Silver  Isis  Medal. 

124.  For  the  best  Original  Painting  or 
Drawing  of  fruit  or  flowers,  by  persons 
of  either  sex,  under  the  age  of  twenty- 
one; — the  Silver  Medal, 

125.  For  the  best  Original  Painting 
or  Drawing,  not  mentioned  in  any  of  the 
foregoing  premiums,  by  persons  of  either 
sex  under  the  age  of  twenty-five : — the 
Gold  Medal. 

126.  For  the  best  Copy,  not  men- 
tioned in  the  foregoing  premiums,  by 
persons  of  either  sex,  under  the  age  of 
twenty-one ;— *Ae  Silver  Medal. 

DRAWINGS   ?ROM    SCULrTURE. 

127.  For  the  best  finished  Drawing  of 
the  Ilissus  of  the  Elgin  collection  in  the 
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British  Museum ;  the  size  of  the  figure 
not  less  than  two  feet  high,  by  persons 
of  either  sex,  under  the  age  of  twenty- 
one  ;^the  Silver  Medal. 

128.  For  the  best  finished  Drawing  of 
the  statue  of  Libera,  No.  52,  in  the  6th 
room  of  the  British  Museum  (the  size 
of  the  figure  not  less  than  two  feet),  by 
persons  of  either  sex,  under  the  age  of 
twenty- one; — the  Silver  Medal, 

129.  For  the  best  finished  Drawing  of 
an  Homeric  hero,  marked  No.  23,  room 
d,  in  the  British  Museum,  not  less  than 
twelve  inches  in  height,  by  persons  of 
either  sex,  under  the  age  of  twenty-one; 
— the  Silver  Medal. 

N.  B.  Those  persons  who  intend  to 
become  candidates  for  the  premiums  of- 
fered for  Drawings,  from  subjects  in  the 
British  Museum,  may  be  informed  by 
the  Secretary,  of  the  proper  way  of  ap- 
plying to  the  Trustees  of  the  Museum 
for  permission  for  that  purpose. 

ISO,  For  the  best  Outline,  after  the 
plaster  cast  of  the  Laocoon,  by  persons 
of  either  sex,  under  the  age  of  twenty- 
one,  the  size  of  the  figure  not  less  than 
two  feet;— fAe  Silver  MedaL 

PEESPECTIVE    DRAWINGS. 

131.  For  the  best  Perspective  Draw- 
ing of  machinery,  hv  persons  of  either 
sex,  under  the  age  of  twenty-one; — the 
Silver  Medal, 

ARCHITECTURAL   DESIGNS. 

132.  For  the  best  Original  Design  for 
a  building  suitable  to  the  purposes  of  the 
Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,  consist- 
ing of  plan,  elevation,  section,  and  per- 
spective view,  to  the  scale  of  ^'^th  of  an 
inch  to  a  foot ;  the  drawings  to  remain 
the  property  of  the  Society  if  required ; 
— the  Gold  Medallion, 

For  the  next  in  merit;— Me  Silver 

Medallion. 

The  following  inscTiption  to  be  engraved 
on  these  Medallions;  "  The  Premium 
given  by  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and 
Commerce,  in  conformity  to  the  Will 
of  John  Stock,  esq.  of  Hampstead." 

MODELS. 

133.  For  the  best  Original  Model  of  a 
group,  by  persons  under  the  age  of 
twenty-five ; — the  Gold  Medal, 


For  the  next  in  ment  I'^the  Gold  Lis 
Medal. 

134.  For  a  single  figure  by  persons 
under  the  age  of  twenty-one; — the  Silver 
Medal. 

135.  For  the  best  restored  Model  of 
the  Ilissus  in  the  Elgin  collection,  not 
less  than  three  feet  in  length ;— Me  Gold 
his  Medal. 

•^*  The  Model  to  be  baked  or  cast  in 
plaster,  and  a  cast  from  the  Model  in 
each  case  to  remain  the  property  of 
the  Society  if  required. 

ANATOMICAL   MODELS. 

136.  For  the  best  original  anatomical 
model  in  wax;— ^^  Gold  Medal. 

The  Society' in  calling  the  attention  of 
the  public  to  the  subject  of  anatomical 
modelling,  beg  leave  to  refer  to  the 
beautiful  specimens  of  this  art  at  the 
Roysd  College  of  Surgeons. 

ETCHING  OF  AN  HISTORICAL 
SUBJECT. 

137.  For  the  best  free  Etching  in  his- 
torical composition,  from  a  picture  of 
eminence;— ^Ae  Gold  Isis  Medal, 

ETCHING  OF    A    LANDSCAPE. 

138.  For  the  best  free  Etching  in 
Landscape  composition,  from  a  picture 
of  eminence;— rAe  Silver  Medal, 

HISTORICAL  .  ENCRAYINGS. 

139.  For  the^best  finished  Engraving 
in  historical  composition; — the  Gold 
Medal. 

LANDSCAPE   ENGRAVING. 

140.  For  the  best  finished  Engraving 
in  Landscape  composition; — the  Gold 
Isis  Medal. 

ENGRAVING  OF   A   PORTRAIT. 

141.  For  the  best  finished  Engraving 
of  a  Portrait;^  the  Gold  Isis  Medal. 

N.  B.  In  the  class  of  finished  Engrav- 
ings the  Society  requires  an  aqua-lortis 
impression,"  and  a  finished  proof  to  be 
sent,  and  to  remain  with  the  Society. 

ENGRAVING    ON   SXEEL. 

142.  For  the  best  specimen  of  engrav- 
ing on  a  steel  plate  not  less  than  5  inches 
by  3  inches  in  area,  and  not  exceeding 
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ith  of  an  inch  in  thickness ;  the  plate  to 

be  afterwards  hardened  without  injuring 

the  engraving  ;^the  Gold  Medal, 

The  Plate,  with  two  impressions  from 

it,  both  in  its  soft  and  hardened  state, 

to  be  produced  to  the  Society.    The 

impressions,  but  not  the   plate,  to 

remain  the  property  of  the  Society. 

ENGRAYIKGS   ON   WOOD   OB 
METAL    BLOCKS. 
14S.  For  the  best  Engraving  on  Wood 
or  Metal  Blocks,. of  an  historical  sub- 
ject, the  size  of  the  principal  figure  not 
less  than  six  inches  in  height,  and  the 
Block  to  be  at  least  twelve  inches  by 
nine ;— Me  Gold  hit  Medal. 
Two   or    more  impressions,  with  the 
Block,  to  be  produced  to  the  Society. 
The  impressions,  but  not  the  Block, 
to  remain  the  property  of  the  So- 
ciety. 

"N.  B,  An  impression  from  a  block, 
the  subject  of  which  has  been  recently 
drawn  and  etched  with  aqua-fortis  on 
copper  is  deposited  with  the  Society  for 
the  inspection  of  artists  and  others. 

LITHOGRAPHY. 

144.  For  the  best  specimen  in  this 
aft  i-^the  Gold  Im  Medal 

A  particular  account  of  the  process  em- 
ployed, with  six  impressions  of  the 
ilrawing,  to  be  produced  to  the  So- 
ciety. 

MEDAL   DIB    EKGBAVING. 

145.  For  the  best  Die  Engraving 
either  of  a  single  figure  or  group,  after 
the  engraver*s  own  design  and  model  ;— 
the  Gold  Medal. 

146.  For  the  best  Die  Engraving  of  a 
head ;— /A«  Gold  Lis  Medal. 

The  Dies,  with  two  impressions  or  casts, 
and  the  model,  in  each  claim  for 
Medal  Die  sinking,  are  to  be  pro- 
duced to  the  Society,  and  the  impres- 
sions or  casts  to  remain  the  property 
of  the  Society. 

CONDITIONS 
FOE  THE  POLITE  ARTS. 
All  articles  in  the  class  of  Polite  Arts, 
whether  for  claims  or  bounties,  are  to  be 
produced  to  the  Society  on  or  before 
the  first  Tuesday  in  March,  1821,  and 
none  can  be  received  after  that  day. 

No  Candidate,  under  any  pretence 
whatever,  shall  be  allowed  to  retouch  or 


irarnish  a  performance  after  it  has  been 
received  by  the  Society. 

No  person  having  received  a  premium 
or  bounty,  shall  afterwards  receive  an 
equal  or  inferior  one  in  the  same  depart- 
ment of  art. 

No  Candidate  shall  receive  more  than 
one  premium  or  bounty  in  one  year. 

No  more  than  one  performance  in 
each  class  shall  be  received  from  the 
same  Candidate. 

All  performances  to  which  premiums 
or  bounties  are  adjudged  shall  remain 
with  the  Society  until  after  the  second 
Wednesday  in  June,  1821,  when  they 
will  be  re-delivered,  unless  mentioned 
in  tlie  premiums  to  the  contrary. 

No  performance  shall  be  admitted, 
that  has  obtained  a  reward  from  any 
other  society,  or  academy. 

It  is  required,  that  the  subjects  for 
which  premiums  are  offered,  be  delivered 
in  without  the  names,  or  any  external 
intimation  to  whom  they  belong;  that 
the  claimant  affix  to  his  performance 
whatever  mark  he  pleases,  and  that  the 
same  mark  be  inscribed  on  a  paper 
sealed  up,  containing  within,  the  name 
and  residence  of  the  Candidate^  and  on 
the  outside  the  age  and  sex,  and  the 
number  of  the  premium  in  claim  of 
which  the  performance  is  offered  ;  the 
name  not  to  be  disclosed  unless  the 
Candidate  be  successful,  or  in  conse- 
quence of  a  special  vote  of  the  Society, 
or  Committee.  No  production  can  be 
received  with  a  view  to  obtain  a  bounty, 
which  could  have  come  into  any  of  the 
foregoing  classes. 

To  encourage  real  merit,  and  to  pre- 
vent attempts  to  impose  on  the  Society, 
by  producing  drawings  made  or  re- 
touched by  any  other  person  than  the 
Candidate,  the  Society  require  a  speci- 
men  of  the  abilities  of  each  successful 
Candidate,  to  he  made  under  ihe  inspec- 
tion of  the  Committee  of  Polite  Arts. 

All  Candidates  in  the  Polite  Arts  are 
required  to  signify,  on  their  drawings, 
whether  the  performances  are  originals 
or  copies ;  and  if  possible  to  send  the 
originals  from  which  the  copies  are 
taken. 

All  copies  of  drawings,  &c.  are  to  be  on 
a  different  scale  from  the  original. 

The  Society  reserve  to  themselves  the 
power  of  giving  a  Medal  of  less  value 
than  the  premium  offered,  or  of  with- 
holding the  same  altogether,  in  cases 
where  the  performance  shall  be  deemed 
.undeserving  of  reward. 
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PREMIUMS  FOR  ENCOURAGING  AND  IMPROVING 
MANUFACTURES. 


CLOTH  FROM  HOP  STALKS, 
NETTLES,  &C. 

147.  To  the  person  who  shall  pro- 
duce to  the  Society  the  greatest  quan- 
tity, not  less  than  thirty  yards,  of  cloth, 
at  least  37  inches  wide,  made  in  Great 
Britain  or  Ireland,  of  Hop  Stalks  or 
Bines,  Nettles,  or  other  raw  vegetable 
substances,  the  produce  of  Great  Britain 
or  Ireland,  superior  to  any  hitherto  ma^ 
nufactured  from  such  substances,  and 
which  can  be  generally  afforded  as  cheap 
as  cloth  of  equal  quality  and  appear- 
ance now  made  from  hemp,  flax,  or 
cotton,  and  much  finer  in  quality  than 
any  hitherto  manufactured  in  £ngland 
from  Hop  Sulks,  &c.  i—the  Gold  Medal, 
or  Thirty  Guineas. 

One  pound  of  the  thread  of  which  the 
Cloth  is  made,  and  thirty  yards  of  the 
Cloth, together  with  proper  certificates 
that  the  whole  is  manufactured  from 
Hop  Stalks,  or  Bines,  &c.  to  be  pro- 
duced to  the  Society  on  or  before  the 
last  Tuesday  in  February,  1881. 
N.  B.  The  Society  is  already  in  the 
possession  of  Cloth  made  in  £ngland 
from  Hop  Stalks  or  Bines,  and  Nettles, 
which  may  be  inspected  by  application 
to  the  house-keeper. 

sheep's   WOOL. 

148.  To  the  person  who  shall  prove 
to  the  Society,  that  he  has  sold  the 
largest  quantity  of  Merino  Wool,  or  such 
Wool  as  will  answer  the  same  purpose, 
being  the  produce  of  his  own  nock,  in 
the  Unitea  Kingdom,  for  the  purpose  of 
being  manufactured  into  superfine  cloth, 
the  quantity  of  Wool  not  less  than  five 
hundred  weight,  in  the  year  1830 ; — the 
Gold  Medal. 

Certificates,  along  with  samples  of  the 
wool,  and  of  the  cloth  manufactured 
from  it  to  be  produced  to  the  Society 
on  or  before  the  last  Tuesday  in 
March,  1881. 

149.  For  the  next  greatest  quantity, 
not  less  than  two  hundred  and  fifty 
pounds; — the  Silver  Medal,  on  similar 
conditions. 

WICKS  FOB  CANDLES  OB  LAMPS. 

150.  To  the  person  who  shall  dis- 


cover to  the  Society,  a  method  of  ma- 
nufacturing Hop-stalks  or  Bines,  Nettles, 
or  any  other  cheap  material,  the  growth 
of  the  United  Kingdom,  so  as  to  render 
them  equally  fit  for  the  purpose  of  sup- 
plying tne  place  of  cotton,  for  Wicks  of 
Candles  or  Lamps; — the  Silver  Medal 
or  Twenty  Guineas. 

Samples,  not  less  than  5  lbs.  weight,  of 
the  Wicks  so  prepared,  to  be  pro- 
duced to  the  Society  on  or  before  the 
last  Tuesday  in  February,  1821,  with 
certificates  that  the  whole  quantity  is 
equal  in  quality  to  the  sample. 

WICKS  FOB  CANDLES. 

151.  To  the  pcirson  who  shall  make 
known  to  the  Society  the  most  satisfac- 
tory result  of  a  series  of  experiments 
actually  made  by  him  to  determine  the 
best  thickness  of  Cotton  Wicks  for  Can- 
dles, so  as  to  obviate  the  defects  of  those 
commonly  used;— ^Ae  Silver  Medal  or 
Ten  Guineas. 

Certificates  that  not  less  than  one  hun- 
dred weight  have  been  so  made,  and 
six  pounds  of  the  Candles,  to  be  pro- 
duced to  the  Society,  on  or  before  the 
last  Tuesday  in  February,  1821. 

N.  B,  The  intention  in  offering  this 
premium  is,  to  ascertain  the  proper 
thickness  or  bulk  of  the  Wick  in  pro- 
portion to  that  of  the  tallow,  and  to  re- 
move the  unpleasant  consequences  and 
waste  arising  from  the  sparkling,  or  gut- 
tering of  the  candles  in  common  use. 

PAPEB  FBOM  BAW-VEGETABLE 
SUBSTAl^CES. 

152.  To  the  person  who  shall,  be- 
tween the  first  of  January,  1820,  and 
the  first  of  January,  1821,  make  the 
greatest  quantity,  and  of  the  best  quality 
(not  less  than  ten  reams)  of  good  and 
useful  paper,  from  raw  vegetable  sub- 
stances, the  produce  of  Great  Britain 
o^  Ireland,  superior  to  any  hitherto  ma- 
nufactured fix>m  such  substances,  and 
which  can  be  generally  afibrded  as  cheap 
as  paper  of  equal  quahty  and  appearance 
now  made  from  rags  i-^the  Silver  Medal 
or  7ben/y  Guineas. 

N.  B»  The  object  of  the  Sk>€itty  being 
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to  add  to  the  number  and  quantity  of 
raw  materials  used  in  this  manufacture, 
it  is  their  wish  to  include  every  useful 
sort  of  paper,  and  to  introduce  such  na- 
tural products  as  can  be  easily  and 
cheaply  procured  in  great  quantities. 
The  Society  are  in  possession  uf  two  vo- 
lumes containing  a  ereat  variety  of  spe- 
cimens of  paper  made  from  raw  vegeta- 
ble substances,  viz.  nettles,  potato- 
haulm,  hop-bines,  &c.  which  volumes 
may  be  inspected  by  any  person  on  ap- 
plication to  the  Housekeeper. 

Certificates  of  the  making  such  paper, 
and  one  ream  of  the  paper  to  be  pro- 
duced on  or  before  the  second  Tuesday 
in  February,  1821. 

TRANSPARENT   PAPER. 

153.  To  the  person  who  shall  disco- 
ver to  the  Society  a  method  of  making 
Paper  from  the  pulp,  that  shall  be  per- 
fectly transparent,  and  of  a  substance 
and  body  equal  to  foolscap,  that  shall 
take  and  bear  common  writing-ink  with 
the  same  facility  and  correctness  as 
Writing  paper  eeneraUy  in  use; — the 
Silver  Medalj  oxTwenttf  Guineas. 
Certificates  of  the  making  such  paper, 

an  account  of  the  process,  and  one 
ream  of  the  paper,  to  be  produced  on 
or  before  the  second  Tuesday  in  March, 
1821. 

(India  Papeb,  see  page  xxxi.) 

CHINTZ  PATTERNS   FOR  CALICO 
PRINTERS. 

154.  For  the  best  original  pattern  in 
a  new  taste,  of  light  and  dark-ground 
Chintz  for  garment  work,  or  furniture, 
fit  for  the  purpose  of  Calico-printers; — 
the  Silver  Medal,  ^ 

To  be  produced  to  the  Society  nn  or  be- 
fore the  first  Tuesday  in  March,  1821, 
and  a  copy  of  the  pattern  for  which 
the  premium  is  adjudged,  to  remain 
the  property  of  the  Society. 

COPPER-PLATE    PATTERNS. 

155.  For  the  best  pattern,  in  a  new 
style,  fit  fof  the  purpose  of  calico-printers 
for  garment- work  or  furniture;  — ^A« 
Silver  Medal, 

To  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  March, 
1821,  and  a  Copy  of  the  pattern  for 


which  the  premium  is  adjudged,  to 
remain  the  property  of  the  Society. 

GLOVES. 

156.  To  the  person  who  shall  make 
known  to  the  Society  a  process  equal  or 
superior  to  that  of  the  French,  for  pre- 
paring, dying,  and  finishing  the  skins, 
verified  by  actual  experiments,  and  the 
communication  accompanied  with  at 
least  a  dozen  pair  of  gloves  made  from 
skins  so  prepared ; — the  Gold  Medal,  or 
Forty  Guineas, 

Certificates  from  competent  persons, 
fully  approving  of  the  result  of  such 
experiments,  together  with  the  gloves 
and  communication,  to  be  produced 
to  the  Society  on  or  before  the  last 
Tuesday  in  March,  1821. 

CAT-GUT. 

157.  To  the  person  who  shall  dis- 
cover to  the  Society  the  best  method  of 
manufacturing,  in  the  United  Kingdom 
of  Great  Britain  and  Ireland,  the  intes- 
tines of  sheep,  iambs,  goats,  or  of  any 
other  animals,  into  the  article  called 
Cat-gut,  equally  strong,  clear,  smooth, 
even,  and  free  from  knots,  as  the  best 
Italian  strings,  and  at  a  price  not  ex- 
ceeding what  they  are  usually  sold  for 
in  England  ;—the  Gold  Medal,  or  Thirty 
Guineas^ 

Certificates  that  not  less  than  fifty  pound 
weight  have  been  so  prepared  by  the 
claimant,  with  a  full  detail  of  the  pro- 
cess, and  samples  of  the  articles  of 
various  thicknesses,  to  be  produced  to 
the  Society  on  or  before  the  first  Tues- 
day in  February,  1821. 

158.  For  the  next  greatest  quantity, 
not  less  than  twenty-five  pounds ; — the 
Silver  Medal,  or  'hoenty  Guineas,  on 
similar  conditions. 

HOSE  FOR  FIRE  ENGINES^  BREW- 
HOUSES,  &C. 

159.  To  the  person  who  shall  invent 
and  make  known  to  the  Society  a  me- 
thod of  making  Hose  for  Fire  Engines, 
Brew  houses,  &c.  similar  to  those  used 

'  on  the  continent,  made  of  fiax  or  hemp, 
or  other  flexible  material  cheaper  than 
leather  ;^the  Gold  Isis  Medal,  or  Thirty 
Guineas, 

A  full  account  of  the  process  used  in 
manufacturing  it,  with  certificates  of 
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its  efficacy  in  practice,  to  be  produced 
to  the  Society  on  or  before  the  last 
Tuesday  in  February,  1821. 


THREAD  FOR  LACE. 

160.  To  the  person  who  shall  invent 
or  discover  a  method  of  manufacturing 
Thread  from  flax,  of  as  fine  quality  as 


any  used  on  the  Continent  ;—<Ae  Gold 

Medalf  or  Thirty  Guineas. 

Samples  of  the  Thread,  not  less  than  one 
pound  in  weight,  and  of  the  Lace 
made  therefrom,  together  with  certi- 
ficates that  not  less  than  ten  pounds 
in  weight  of  each  sort  has  been  ma- 
nufactured, to  be  produced  to  the  So- 
ciety, on  or  before  the  last  Tuesday  in 
March,  1821. 
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GUNPOWDER  MILLS. 

161.  To  the  person  who  shall  invent 
and  bring  to  perfection  the  most  effec- 
tual method  of  so  conducting  the  works 
of  Gunpowder  Mills  in  the  business  of 
making  Gunpowder,  as  to  prevent  ex- 
plosion ; — the  Gold  Medal^  or  One  Hun- 
dred Guineas. 

Certificates  and  accounts  of  the  method 
having  been  put  in  practice  in  one  or 
more  Gunpowder  Mills  in  this  king- 
dom, and  that  it  promises,  in  tlie  opi- 
nion of  the  best  judgerconcerned  in 
such  works,  to  answer  the  purpose  in- 
tended, to  be  produced  to  the  Society 
on  or  before  the  first  Tuesday  in  Fe- 
bruary, 1821. 

N.  B.  As  an  encouragement  to  per- 
sons to  turn  their  thought^  to  improve- 
ments of  this  nature,  if  any  should  be 
made  on  the  present  method  of  conduct- 
ing the  business  of  Gunpowder-making 
which  fall  short  of  the  total  prevention 
of  explosion ;  such  bounty  or  reward  will 
be  bestowed  on  them  as  they  may  ap« 
pear  to  merit. 

FAMILY   MILL. 

162.  To  the  person  who  shall  invent 
and  produce  to  the  Society,  a  mill  for 
Grinding  Corn  for  the  use  of  private  fa- 
milies, or  parish  poor;  the  construction 
to  be  simple,  the  mill  to  be  easily  worked, 
and  superior  to  any  hitherto  in  use; — the 
Gold  Medal^  or  Thirty  Guineas. 

The  Mill,  and  certificates  of  its  having 
been  used  to  good  effect,  to  be  pro- 
duced to  the  Society,  on  or  before  the 
last  Tuesday  in  February,  1821, 
Cheapness  and  simplicity  will  be  con- 
sidered as  essential  parts  of  its  merit; 


and  the  Mill,  or  a  model,  to  remain 
,  with  the  Society. 

A  PORTABLE  MILL   FOB  GRINDING 
CORN. 

163.  To.the  person  who  shall  invent 
and  produce  to  the  Society  a  Portable 
Corn  Mill,  superior  to  any  now  in  use; 
^the  Gold  Vulcan  Medal,  or  lliirty  Gui- 
neas. 

The  Mill,  and  certificates  of  its  efficacy 
from  actual  use,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  1821. 

A  PORTABLE  OVEN. 

164.  To  the  person  who^hall  invent 
and  produce  to  the  Society  a  Portable 
Oven,  superior  to  any  hitherto  in  use; 
— the  Silver  Medal,  or  Twenty  Guineas. 
The  Oven,  with  certificates  that  it  has 

been  found  to  answer  in  use,  to  be 
produced  to  the  Society,  on  or  before 
the  last  Tuesday  in  February,  1821. 

MACHINE     FOR     RAISING     COALS, 
ORE,  &C.  &C. 

165.  To  the  person  who  shall  invent 
a  machine  for  raising  coals,  ore,  &c. 
from  mines,  superior  to  any  hitherto 
known  or  in  use ;  and  which  shall  pro- 
duce the  effect  at  less  expense;— /Ae 
Gold  Medal,  or  Fifty  Guineas. 

A  model  with  a  certificate  that  a  machine 
at  large  on  the  same  construction 
has  been  advantageously  used,  to  be 
produced  to  the  Society  on  or  before 
the  second  Tuesday  in  February,  1821. 

IMPROVED     WALKING -WHEEL     OR 
CRANE. 

166.  To  the  person  who  shall  invent 
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mn  improved  Walking  Wheel  or  Crane, 
on  wnicii  the  weight  or  power  of  anv 
person  or  persons  shall  be  applied  with 
the  g[reatest  safety  and  effect,  and  so 
contrived  that  the  power  can  be  varied 
according  to  the  greater  or  less  weiaht 
to  be  raised  or  lowered ;— <Ae  Gold  Me- 
dalf  or  Thirty  Guineat. 
A  model,  with  a   certificate  that  the 
machine  at  laree  has  been  employ- 
ed to  good  em^    to  be  p'roauced 
to  the  Society  on  or  before  the  second 
Tuesday  in  March,  1831. 

MACHINE     FOB    RAISING    WATEB. 

167.  To  the  person  who  shall  invent 
a  machine  on  a  better,  cheaper,  and 
more  simple  construction  than  any 
hitherto  known  or  in  use  for  raisins 
water  out  of  wells,  he.  from  a  depth  oT 
not  less  than  fifty  feet;'-rAe  Gold  Me- 
dal, or  Thirty  Guineas. 

Certificates  of  the  performance  of  the 
machine,  and  a  model  of  it,  to  be 
produced  to  the  Society,  on  or  be- 
fore the  last  Tuesday  in  February, 
1891. 

EXTINGUISHING    FIRES. 

168.  To  the  person  who  shall  produce 
to  the  Society  the  best  and  most  effectual 
method  of  procuring  an  immediate  sup- 
ply of  water  in  case  of  Fire,  of  who  shall 
communicate  the  best  means,  superior  to 
any  now  in  use,  for  preventing  or  extin- 
guishing accidental  Fires  in  buildings ; 
^-the  Gold  Medal,  or  Thirty  Guineas, 
Certificates  of  the  method  having  been 

practised  with  success,  with  a  full  de- 
scription thereof,  to  be  delivered  to 
the  Society  on  or  before  the  last  Tues- 
day in  January,  1821. 

BOEING    AND    BLASTING    B0CE8. 

169.  To  the  person  who  shall  discover 
to  the  Society  a  more  simple,  safe,  cheap, 
and  expeditious  method  than  any 
hitherto  known  or  in  use,  of  Boring  or 
Blasting  Rocks  in  mines,  shafts,  wells, 
&c.;— *Ac  Gold  Medal,  or  Hiirty  Gui- 
neas, 

Certificates  of  the  method  having  been 
practised  with  success,  with  a  full  de- 
scription thereof,  to  be  delivered  to 
the  Society  on  or  before  the  first 
Tuesday  in  February,  1821. 

HEATING  BOOMS  FOB  THE  PUBPOSE 
OF    MANUFACTUBEBS. 

ITO,  To  the  person  who  shall  invent 


and  discover  to  the  Society,  a  method  of 
Heating  Rooms,  superior  to  and  cheaper 
than  any  hitherto  known  or  in  use,  for 
the  purpose  of  manufacturers; — the  Gold 
Medal,  or  Thirty  Guineas, 
A  model  or  complete  drawing  and  de- 
scription of  the  method,  with  certifi- 
cates that  it  has  been  successfully 
practised,  to  be  delivered  to  the  Soci- 
ety on  or  before  the  last  Tuesday  in 
March,  1821. 

IMPBOVED   VENTILATION. 

171.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  mode  of 
^permanently  Ventilating  the  apartments 
m  hospitals,  workhouses,  and  other 
crowded  places,  superior  to  any  now 
known  or  used; — the  Gold  Medal,  or 
Fifty  Guineas, 

A  model  of  the  apparatus,  and  a  full 
account  of  the  means  by  which  the 
effect  has  been  produced,  with  proper 
certificates  to  be  delivered  to  the  Soci- 
ety on  or  before  the  last  Tuesday  in 
February,  1821. 

VENTILATING    COAL    MINES. 

172.  To  the  person  who  shall  invent 
.  and  carry  into  practice  a  method  of  ven- 
tilating coal  mines  so  as  effectually  to 
prevent  the  accidents  liable  to  arise  from 
the  accumulation  of  carburetted  hydro- 
gen and  other  gases ; — the  Gold  Medal, 
A  full  account  of  the  process,  with  certi- 
ficates of  its  efficacy,  to  be  produced 
to  the  Society  on  or  before  the  last 
Tuesday  in  February,  1821. 

N,  B.  The  Society  will  be  very  ^lad 
to  attend  to  any  communication,  which, 
though  not  completely  effecting  the  ob- 
ject, appears  to  offer  an  approximation 
to  it.  The  Society  wish  particularly 
to  refer  candidates  for  this  premium  to 
the  communication  made  by  Mr.  Ryan 
and  published  in  the  S4th  vol.  of  the 
"  Transactions,"  and  will  consider  them- 
selves obliged  to  any  person  who  will  fur- 
nish any  information  with  respect  to  the 
attempts  which  have  been  made  to  intro- 
duce Mr.  Ryan's  mode  of  ventilating 
coal  mines  into  actual  use,  and  of  the 
success  with  which  this  method  has 
been  attended. 

PREVENTING    ACCIBBNTS    FROM 
STAGE    COACHES. 

173.  To  the  person  who  shall  invent 
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aiwl  discover  to  the  Sociely  a  method  or 
methods  tor  preventing  accidents  arising 
from  Stage  Coaches;  the  Gold  Medal, 
or  Thirty  Guineas, 

Ample  certificates  of  its  efficacy,  and  a 
description  of  the  method  with. models 
of  the  machinery  used,  to  be  produced 
to  the  Sociely  on  or  before  the  last 
Tuesday  in  February,  1821. 

N.  B,  The  Society  wish  to  impress 
strongly  on  the  public  the  necessity  of 
turning  their  attention  to  the  above  pre- 
mium,, from  the  number  of  accidents  . 
that  daily  occur;  and  suggest  whether 
they  might  not  in  some  degree  be  pre- 
vented, by  an  alteration  in  the  manner 
of  placing  the  luggage. 

PREVENTING  ACCIDENTS  FROM 
tlORSES  FALLING  WITH  TWO 
WHEELED  CARRIAGES. 

174.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  method,  su- 
perior to  any  hitherto  known  or  in  use, 
to  prevent  accidents  from  the  falling  of 
Horses  with  Two-wheeled  Carriages,  es- 
pecialJy  on  steep  declivities; — the  Gold 
Mcdaly  or  Thirty  Guineas, 

A  model  of  the  apparatus,  and  a  ful^ 
account  of  the  means  by  which  the 
effect  has  been  produced,  with  proper 
certificates  that  the  same  has  been 
used  with  success,  to  be  delivered  to 
the  Society,  on  or  before  the  second 
Tuesday  in  February,  1821; 

IMPROVING  TURNPIKE         AND 

OTHER   ROADS. 

175.  To  the  person  who  shall  discover 
to  the  Society  the  most  effectual  and 
cheapest  method,  verified  by  actual  ex- 
p^riuients,  of  combining  the  materials 
ordinarily  employed  in  making  or  re- 
pairing Roads,  so  as  to  form  them  of 
the  hardest  consistency  by  their  ce- 
menting properties,  or  by  an  artificial 
mixture  of  earth,  stones,  &c.  altered  by 
heat,  or  any  other  mode,  so  as  to  form 
^a  even,  .  hard,  and  durable  carriage- 
road  'y—the  Gold  Medal,  or  Thirty  Gui- 
neas, 

It  is  required  that  an  accurate  account 
of  the  method  used,   and  every  ex- 

.  pense  attending  it,  together  with 
satisfactory  certificates  of  its  being 
effectual,  be  delivered  to  the  Society 
on  or  before  the  first  Tuesday  in 
March,  1821. 


RAISING  THE  BODIES  QF  PER- 
SONS WHO  HAVE  SUNK  UNDER 
WATER.  '. 

176.  To  the  person  who  shall  invent 
and  produce  to  the  Society,  a  cheap  and 
Portable  Drag,  or  other  machine,  supe- 
rior to  those  now  in  use,  for  the  purpose 
of  taking  up,  in  the  best  and  most  ex- 
peditious manner,  and  with  the  least 
injury,  the  bodies  of  persons  who  have 
sunk  under  water-; — the  Gold  Medal,  or 
Thirty  Guineas, 

The  drag  or  machine,  to  answer  the 
purpose  intended,  tol)e  produced  to 
the  Society  on  or  before  the  first  Tues- 
day in  March,  1821. 

PREVENTING  PREJUDICIAL  EF- 
FECTS TO  THE  PERSONS 
EMPLOYED  IN  POINTING 
NEEDLES. 

177.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  mode  of 
obviating  the  prejudicial  effects  that  at- 
tend" the  operation  of  Pointing  Needles, 
by  grinding  thenii  dry,  during  which  the 
particles  of  grindstone-dust,  and  steel, 
being  thrown  into  the  air,  and  received 
with  it  into  the  lungs,  occasion  asthma, 
consumption,  and  other  painful  disor- 
ders ; — the  Gold  Medal,  or  Thirty  Gui- 
neas, 

A  model  of  the  apparatus,  and  a  full 
account  of  the  means  by  which  the 
effect  has  been  produced,  together 
with  proper  certificatesof  its  practi- 
cability and  adoption,  to  be  delivered 
to  the  Society  on  or  before  the  second 
Tuesday  in  March,  1821. 

PREVENTING  EXPLOSIONS  IN 
STEAM-ENGINE  AND  OTHER 
COVERED    BOILERS. 

178.  To  the  person  who  shall  invent 
and  discover  to  the  Society  a  method  of 
rendering  covered  boilers  used  for  steam 
engines  and  other  purposes,  safer  than 
any  now  in  use,  and  less  liable  to  acci- 
dents from  explosion ;— <Af  Gold  Medal, 
and  not  less  than  Thirty  Guineas. 
Ample  certificates  that  the  method  has 

been  found  to  answer  its  intended 
purpose,  to  be  produced  to  the  So- 
ciety, on  or  before  the  last  Tuesday 
in  February,  1821. 
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AN    ORIGINAL   SCBEW. 

179.  To  the  person  who  shall  invent 
and  make  known  to  the  Society  any 
mode  of  producing  an  original  screw 
more  perfect  than  any  hitherto  known ; 
— tfic  Gold  Medal^  or  Thirtjf  Guineai, 


A  model,  or  complete  drawing  and  des- 
cription of  the  method,  with  a  screw 
Dot  less  than  twelve  inches  in  length, 
to  be  produced  to  the  Society  on  or 
before  the  last  Tuesday  in  February, 
1821. 
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THE  COMMERCE  OF  THE  UNITED  EMPIRE. 


TAKING    WHALES  BY  THE  GUN- 
HARPOON. 

180.  To  the  person  who  shall  strike 
and  take  the  greatest  number  of  Whales, 
not  fewer  than  three,  with  the  Gun- 
harpoon  ; —  Ten  Guineas. 
Certificates  of  the  striking  such  Whales, 

and  that  they  were  actually  taken  in 
the  year  1819,  signed  by  the  master, 
or  by  the  mate  when  the  claim  is 
made  by  the  master,  to  be  produced 
to  the  Society  on  or  before  the  last 
Tuesday  in  December,  1820. 

TAKING    PORPOISES. 

181.  To  the  people  in  any  boat  or 
vessel,  who,  in  the  year  1820,  shall  take 
the  greatest  number  of  Porpoises,  not 
fewer  than  thirty,  on  the  coast  of  Great 
Britain  or  Ireland,  by  gun- harpoon,  or 
any  other  method,  for  the  purpose  of 
extracting  oil  from  them; — the  Gold 
Medal,  or  Thirty  Guineas. 
Certificates  of  the  number,  signed  by 

the  persons  to  whom  they  have  been 
sold  or  delivered  for  the  purpose  of 
extracting  the  oil,  to  be  produced  to 
the  Socictv  on  or  before  the  last  Tues- 
day in  February,  1821. 

OIL    FROM    PORPOISES,   OR    SUN 
FISH. 

182.  To  the  persor^  who  shall  manu- 
facture the  greatest  quantity  of  Oil  from 
Porpoises  or  Sunfish  taken  on  the  coast 
of  Great  Britain  or  Ireland,  in  the  year 
1820,  not  less  than  twenty  tons;— f Ac 
Gold  Medal,  or  Thirty  Guineas. 

Certificates  of  the  oil  having  been  made 
from  porpoises  or  sunnsh  actually 
cadfght  on  the  coast  of  Great  Britain 
or  Ireland,  and  two  gallons  of  the  oil 
as  a  sample,  to  be  produced  to  the- 


Society  on  or  before  the  last  Tuesday 
in  February,  1821. 

CURING    HERRINGS. 

183.  To  the  person  who  shall  ^end  to 
the  Society  the  best  sami>le  of  White 
Herrings  (not  less  than  a  sixteen  gallon 
barrel)  with  certificates  that  not  less 
than  thirty  barrels,  equal  in  all  respects 
to  the  sample,  have  been  cured  in  a  Bri- 
tish or  Irish  vessel  or  port,  by  the  per- 
son by  whom  the  sample  has  been  sent 
to  the  Society;— ^Ac  Gold  Medal,  or 
Fifty  GuineaSi 

Samples  to  be  produced  to  the  Society, 
on  or  before  the  first  Tuesday  in  Ja- 
nuary, 1821,  with  certificates  that  the 
conditions  of  the  premium  have  been 
fulfilled ;  together  with  a  full  descrip- 
tion of  the  process  employed. 
In  the  S7th  and  38th  volumes  of  the 
Transactions,  will    be  found  valuable 
communications  from  Mr.  Donovan  of 
Leith  on  the. cure  of  British  herrings,  to 
which  the  Society  particularly  wish  to 
direct  the  attention  of  such  persons  as 
intend  to  claim  this  premium. 

EXPORTING    BRITISH-CUREB 
HERRINGS. 

184.  To  the  person  who  shall  import 
into  the  Hamburgh  or  other  continental 
market  previous  to  February,  1821,  the 
greatest  quantity  of  white  herrings  cured 
m  British  or  Irish  vessels,  not  less  than 
1,000  barrels,  in  quality  at  least  equal  to 
the  best  Dutch  herrings,  and  which  in 
the  Hamburgh  or  other  continental  mar- 
ket shall  produce  prices  at  least  equal 
to  the  best  Dutch ;— Me  Gold  Medal,  or 
Fifty  Guineas. 

185.  For  the  next  greatest  quantity, 
not  less  than  300  barrels;— *Ae  Gold 
Isis  Medal,  or  Thirty  Guineas. 
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Proper  certificates,  and  samples  of  the 
herrings  to  be  produced  to  the  Society 
on  or  before  the  last  Tuesday  in  Fe- 
bruary, 1821. 

The  same  premiums  to  be  continued 
one  year  longer  on  similar  conditions. 

CURING    MACKAREL. 

186.  To  the  person  or  persons  who 
shall,  before  January,  1821,  cure  the 
greatest  quantity  of  Mackarel,  not  less 
m  ni/mber  than  ten  thousand,  in  the 
l>est  manner  and  to  the  satisfaction  of 
the  Society,  the  same  being  caught  in 
the  British  or  Irish  seas,  and  cured  in  a 
British  or  Irish  vessel  or  port;— </«c 
Gold  his  Medal,  or  Twenty-five  Guineas. 

187.  For  the  neict  greatest  quantity, 
not  less  than  five  thousand  -.-^the  Silver 
Medalf  or  Fifteen  Guineas, 


A  sixteen  gallon  barrel  of  the  mackarel 
to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  January, 
1821,  with  certificates  that  the  condi- 
tions of  the  premium  have  been  ful- 
filled, and  that  the  whole  were  cured 
in  the  same  manner  as  the  specimens, 
together  with  a  full  description  of  the 
process  employed. 

The  same  premiums  to  be  extended 
one  year  farther,  on  similar  conditions. 

N.  B.  Specimens  of  cured  mackarel, 
which  promise  to  afford  a  most  valuable 
article  of  trade  and  food,  even  superior 
to  herrings,  have  been  sent  to  the  So- 
ciety, and  have  induced  them  to  turn 
the  attention  of  the  public  thereto,  by 
offering  the  above  premiums. 


PREMIUMS  OFFERED  FOR  THE  ADVANTAGE  OF 
THE  BRITISH  COLONIES. 


NUTMEGS. 

188.  For  the  greatest  quantity  of  Mer- 
chantable Nutmegs,  not  less  than  ten 
pounds  weight,  bemg  the  growth  of  his 
majesty's  dominions  in  the  West  Indies, 
or  any  of  the  British  settlements  on  the 
coast  of  Africa,  or  of  the  several  isls^nds 
adjacent  thereto,  and  equal  to  those  im- 
ported from  the  islands  of  the  East  In- 
dies;—^Ae  Gold  Medal,  or  Fifty  Gui- 
neas. 

Satisfactory  certificates,  from  the  go- 
vernor or  commander  in  chief,  of  the 
place  of  growth,  with  an  account  of 
the  number  of  trees,  their  age,  nearly 
the  quantity  of  fruit  on  each  tree,  and 
the  manner  of  culture,  to  be  produced 
on  or  before  the  first  Tuesday  in  Ja- 
nuary, 1822. 

The  same  premium  is  offered  for  the 
years  1823  and  1824. 

KALI    FOR    BARILLA. 

18d.  To  the  person  who  shall  have 
cultivated,  in  the  Bahama  islands,  or 
any  other  part  of  his  majesty's  domi- 
nions in  the  West  Indies,  or  any  of 
the  British  settlements  on  the  coast  of 
Africa,  or  the  several  islands  adjacent 
thereto,  in  the  year  1820,  the  greatest 
quantity  of  land,  not  less  than  two 


acres,  with  Spanish  Kali  fit  for  the  pur- 
pose of  making  Barilla  ;^the  Gold  Me-' 
dalf  or  Thirty  Guineas, 

190.  For  the  next  greatest  quantity,, 
not  less  than  one  acre  ;-~the  Silver  Me- 
dal, or  Fifteen  Guineas, 

Certificates  signed  by  the  governor  or 
commander  in  chief  for  the  time 
being,  of  the  quantity  of  land  so  cul- 
tivated, and  ofthe  state  of  the  plants 
at  the  time  of  signing  such  certificates,, 
to  be  delivered  to  the  Society,  with 
samples  of  the  kali,  on  or  before  the 
second  Tuesday  in  February,  1821. 
The  same  premiums,  on  similar  con- 
ditions, will  be  given  for  Barilla  growa 
in  1821  and  1822. 

DESTROYING  THE    INSECT  COM- 
MONLY CALLED  THE  BORER. 

191.  To  the  person  who  shall  com- 
municate  to  the   Society  an   effectual 
method  of  destroying  the  insect  com- 
monly called  the  Borer,  which  has  of 
late  years   been  so  destructive  to  the 
sugar  canes  in  the  West  India  islands ; 
— the  Gold  Medal,  or  Fifty  Guineas, 
The  discovery  to  be  ascertained  by  sa- 
tisfactory certificates,  under  the  hand 
and  seal  ofthe  governor  or  commander 
in  chief  for  the  time  being,  and  of 
some  other  respectable  persons^  in  ha- 
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biUots  of  the  islands,  or  other  place, 
in  which  the  remedy  has  been  suc- 
cessfully applied;  such  certificates 
to  be  delivered  to  the  Society  on  or 
before  the  first  Tuesday  in  February, 
1831. 

CULTIVATION  OF  HEMP  IN 
UPPER    CANADA. 

199.  To  the  person  who  shall  sow  with 
Hemp  the  greatest  quantity  of  land  in 
the  province  of  Upper  Canada,  not  less 
than  six  arpents  (each- four-fifths  of  a 
statute  acre),  in  the  year  18^0,  and  shall 
at  the  proper  season  cause  to  be  plucked 
the  summer  Hemp  (or  male  hemp  bear- 
ing no  seed),  and  continue  the  winter 
hemp  (or  female  hemp  bearing  seed), 
on  the  ground  until  the  seed  is  ripe ; — 
the  Gold  Medal^  or  One  Hundred  Dol- 
lart, 

193.  To  the  person  who  shall  sow 
with  Hemp  the  next  greatest  Quantity 
of  land  in  the  same  province  or  Upper 
Canada,  not  less  than  five  arpents,  in 
the  year  1890,  in  the  manner  above- 
mentioned  ; — the  Silver  Medal  ox  Eighty 
Dollars, 

194.  For  the  next  greatest  quantity  of 
land,  in  the  same  province,  and  in  a 
simitar  manner,  not  less  than  three  ar- 
pents;—-Ibr^y  Dollars, 

Certificates  of  the  number  of  arpents, 
the  method  of  culture,  of  the  plucking 
of  the  hemp,  with  a  general  account 
whether  sown  broad-cast  or  in  drills, 
the  expense,  soil,  cultivation  and  pro- 
duce, to  be  transmitted  to  the  Society, 
certified  under  the  hand  and  seal  of 
the  governor  or  lieutenant-governor, 
together  with  28  lbs.  of  the  hemp, 
and  two  quarts  of  the  seed,  on  or  be- 
fore the  last  Tuesday  in  April,  1822. 

CULTIVATION    OF  HEMP  IN 
LOWER  CANADA. 

195  to  197.  Premiums  exactly  similar 
in  all  respects  to  those  held  out  for  the 
province  of  Upper  Canada,  are  also  of- 
fered for  the  province  of  Lower  Canada. 

CULTIVATION  OF  HEMP  IN  NOVA 
SCOTIA  AND  NEW  BRUNS- 
WICK. 

198  to  200.  Similar  premiums  in  all 
respects  are  also  offered  to  the  provinces 
of  Nova  Scotia  and  New  Brunswick. 


IMPOItTATlON    OF    HEMP   FRQBf 
CANADA,  NOVA  SCOTIA,    AND 
,    NEW  BRUNSWICK. 

901.  To  the  person  who  shall  import 
to  this  country  the  greatest  quantity  of 
Marketable  Hemp,  not  less  than  one 
hundred  tons,  in  the  year  1820,  the  pro- 
duce of  Canada,  or  of  one  of  the  above- 
mentioned  provinces; — the  Gold  Medal, 

202.  To  the  person  who  shall  import 
the  next  t[uantity,  not  less  than  fifty 
tons ; — the  Silver  Medal, 

Certificates,  satisfactory  to  the  Society, 
to  be  produced  by  the  roaster  of  the 
vessel  on  or  before  the  first  Tuesday  in 
February,  1821,  te  testify  that  such 
hemp  was  grown  and  prepared  in  Ca- 
nada, Nova  Scotia,  or  New  Brunswick. 

SUBSTITUTE   FOR   HEMP. 

203.  To  the  person  who,  in  the  year 
1820,  shall  discover  and  produce  to  the 
Society  a  substitute  for  Hemp,  equally 
cheap,  durable,  an^  applicable  to  all  the 
purposes  for  which  hemp  is  now  used ; 
— the  Gold  Medalf  or  Fifty  Guineas, 

A  quantity  of  the*  substitute  not  less 
than  one  hundred  weight,  together 
with  the  proper  certificates  from  the 
governor  or  commander  in  chief,  if 
raised  in  any  of  the  British  colonics, 
or  from  the  Secretary  of  the  Board  of 
Trade,  if  raised  in  the  East  Indies,  to 

.  prove  that  the  same  has  been  used 
with  success,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday 
in  February,  18'^  1. 
N.  B,  The  premiums  from  No.  19 1 ,  to 

203,  are  all  extended  one  year  farther, 

on  similar  conditions. 

SILK. 

204.  For  the  greatest  quantity  of  silk 
proper  for  manufactures,  nut  less  than 
one  hundred  pounds  weight,  produced 
by  any  person  in  the  Isle  of  France, 
Ceylon,  or  Malta,  or  islands  near  or  ad- 
jacent thereto,  in  the  possession  of  Great 
Britain,  in  the  year  1819,  from  Silk- 
worms bred  there; — the  Gold  Medal,  or 
Fifty  Guineas. 

Specimens  of  the  Silk,  not  less  than  one 
pound,  with  an  account  of  the  method 
in  which  the  Silk-worms  were  mana- 
ged ;  the  kind  and  size  of  the  mulberry- 
trees  from  whence  they  were  furnished 
with  food,  and  particulars  respecting 
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the  culture  of  the  mulberry  trees  for 
that  purpose,  to  be  produced  to  the 
Society  on  or  before  the  first  Tuesday 
in  March,  1821. 

905.  For  the  next  greatest  quantity, ' 
not  less  than  fifty  pounds,  on  similar 
conditions  —the  Silver  Medal,  or  Twenty 
Guineas. 

Satisfactory  certificates  from  the  gover- 
nor or  commander  in  chief  of  the  dis- 
trict where  the  said  Silk  was  produced, 
and  of  the  several  particulars  above 
mentioned,  to  be  delivered  to  the 
Society  along  with  the  samples  re- 
quired. 

N,  B,  The  same  preniiums,  on  simi- 
lar conditions,  will  be  given  for  Silk 
produced  in  the  year  1820. 

WOOL  FROM  NEW  SOUTH  WALES. 
306.  To  the  person  who,  previous  to 
February  1823,  shall  import  into  Great 
Britain  or  Ireland,  the  greatest  quantity, 
not  less  than  two  tons,  of  fine  wool,  the 
produce  of  New  South  Wales  -.—the  Gold 
Medal. 

Proper  certificates,  with  the  bills  of  lad- 
ing, and  samples  of  the  wool,  to  be 
produced  to  the  Society  on  or  before 
the  last  Tuesday  in  February  1833. 
207.  For  the  next  greatest  quantity, 
not  less  than  one  ton,  on  similar  condi- 
tions I'-the  Silver  Medal. 


FINE  WOOL    FROM  NEW    SOUTH 
WALES, 

208.  To  the  person  who  shall  produce 
to  the  Society  the  finest  sample  of  wool, 
the  produce  of  New  South  Wales,  supe- 
rior to  the  best  Saxon  or  Spanish ; — the 
Gold  Medal. 

Not  less  than  14  lbs.  of  the  wool  to  be 
produced  to  the  Society  on  or  before 
the  last  Tuesday  in  February,  1832, 
together  with  certifiqates,  that  at 
least  5  cwt  equal  to  the  sample  has 
been  imported  by  the  claimant. 

EXTIRPATING     THE     STUMPS 
AiiD  ROOTS    OF  TREES. 

209.  To  the  person  who  shall  in- 
vent and  discover  to  the  Society  the 
best  method,  verified  by  actual  ex- 
perience, of  raising  out  of  the  earth  and 
removing  the  stumps  and  roots  of  trees 
which  have  been  left  after  felling  the 
timber,  so  as  to  clear  the  land  for  the 
purposes  of  cultivation;— M^  Gold  Jlfe- 
dal,  or  Fifty  Guineai. 

Certificates  that  the  method  has  suc- 
ceeded with  at  least  fifty  trees  of 
large  girth,  and  a  full  description  of 
the  means  employed,  to  be  delivered 
to  the  Society  on  or  before  the  last 
-Tuesday  in  February  1821; 
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INDIA    PAPER    FOR   COPPER 
PLATE   PRINTING. 

210.  To  the  person  who  shall  commu- 
nicate to  the  Society  the  best  account 
of  the  process  employed  in  India  or  China 
in  the  manufacture  of  paper  used  in  Eng- 
land for  Copper  Plate  Printing,  and 
known  by  the  name  of  India  Paper,  to- 
gether with  an  account  of  the  materials 
from  which  sucli  paper  is  made;— ^Ae 
Gold  Medal,  or  Fijty  Guineas. 

Specimens  of  the  paper,  not  less  than 
one  ream,  with  samples  of  the  mate- 
rials in  their  raw  or  unmanufactured 
state,  and  satisfactory  certificates 
signed  by  the  Secretary  of  the  Go- 
vernment or  Board  of  trade  of  the 


respective  settlement,  to  be  pro- 
duced to  the  Society  on  or  before 
the  first  Tuesday  in  March,  1822,  or 
1823. 

BHAUGULPORE    COTTON. 

211.  To  the  person  who  shall  i report 
into  the  port  of  London,  in  the  year 
1819,  the  greatest  quantity,  not  less 
than  one  ton  of  the  Bhaugulpore  Cotton, 
from  which  Cloths  are  utade  in  imita- 
tion of  nankin,  without  dying; — the 
Gold  Medal. 

A  quantity  of  the  Cotton,  not  less  than 
nve  pounds  weight  in  the  pod,  and 
five  pounds  carded,  to  be  produced  to 
the  Society,  with  proper  certificates, 
signed  by  the  Secretary  of  the  lioard 
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Britiih  Marhki. 


of  Trade  of  Bennl  or  Bombay,  on  or 
before  the  last  Tuesday  in  February, 
18S1. 

ANNATTO. 

919.  To  the  person  who,  in  the  year 
1890,  shall  import  into  the  port  of  Lon- 
don, from  any  part  of  the  British  settle- 
ments in  the  East  Indies,  the  greatest 
quantity  of  annalto,  not  less  than  five- 
hundred  weight; — the  Gold  Medal, 
A  quantity  of  the  annatto,  not  less  than 
ten  pounds  weij];ht,  to  be  produced  to 
the  Society,  with  proper  certificates, 
signed  by  the  Secretary  of  the  Board  ^ 
of  Trade  of  the  respective  settlement, 
that  the  annatto  is  the  produce  of 
such  settlement,  on  or  before  the  last 
Tuesday  in  February,  1891. 


TRUE   COCHINEAL. 

913.  To  the  person,  who  in  the  year 
1890,  shall  import  into  the  port  of  Lon- 
don, from  any  part  of  the  British  settle- 
ments in  the  East  Indies,  the  greatest 
quantity  of  true  Cochineal,  not  less  than 
uiree  hundred  weight ; — the  GoldMedaL 
A  auantily  of  the  Cochineal,  not  less 
tnan  three  {jounds  weight,  with  pro- 
per certificates,  signed  by  the  Secre- 
tary of  the  Board  of  Trade  of  the  re- 
spective settlement,  that  the  Cochineal 
is  the  produce  of  such  settlement,  to 
be  produced  to   the   Society   on    or 
before  the  first  Tuesday  in  February, 
1821. 

N.  B,  The  premiums  from  No.  210  to 
913  inclusive,  are  all  extended  two  years 
farther  on  similar  conditions. 


BRITISH  MARBLES. 


THE  SCKDIETY  considering  that  it 
would  be  beneficial  to  the  Commerce 
of  the  United  Kingdom  to  bring  the 
British  Marbles  into  general  use,  and 
that  the  most  effectual  method  of  ac- 
complishing their  object  would  be,  /or 
the  presenty  to  make  them  more  gene- 
rally known  in  the  Capital,  have  come 
to  the  following  Res«>lution : 
•  Resolved,  That  specimens  of  British 
Marbles  be  exposed  in  the  Society's 
Rooms,  in  the  Adelphi,  for  the  inspec- 
tion of  the  public  under  the  following 
regulations : 

1st,  That  all  the  specimens  be  exact 
.to  a  given  size,  viz.  eight  inches  high, 
six  inches  broad,  one  thick,  and  polished 
on  one  face. 

9nd,  That  a  book  be  kept,  containing 
the  number  of  each  specimen,  and  de- 
scribing the  situation  of  the  quarry,  the 
name  of  the  parish  where  situated,  the 
distance  of    the  quarry  from  a  beaten 


road,  and  the  distance  of  that  road  from 
water- carrisfge,  with  the  name  of  the 
donor  and  proprietor.  Any  remarks  on 
the  qualities  of  the  Marbles,  or  on  the 
lime  produced  from  them,  will  be  grate* 
fully  received  and  preserved  by  the  So- 
ciety, as  materials  for  future  inquiries. 

As  the  exertions  of  the  Society  can  be 
generally  beneficial  only  inasmuch  as 
their  views  are  seconded  by  the  public, 
the  Society  request,  that  all  proprietors 
of  Marble  Quarries  will  favour  them 
with  a  specimen  of  the  Marble,  worked 
to  the  exact  size  above-mentioned,  with 
the  description  of  the  quarry  as  above, 
that  the  same  may  be  entered  in  the 
book  to  be  preserved  for  the  use  of  the 
public.  By  such  arrangements,  it  is  ex- 
pected that  the  interest  of  the  pro- 
prietors of  the  quarries  will  be  pro- 
moted, and  the  use  of  British  Marble 
much  extended.  A  variety  are  already 
exhibited  in  the  Society's  Rooms. 
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&EWARDS  BESTOWED  BY  THE  SOCIETY  DURING  THEIR  SESSION 
WHICH  COMMENCED  ON  tHE .  FIRST  WEDNESDAY  IN  NOVEMBER, 
1819,  AND   CLOSED   ON   THE   SECOND   WEDNESDAY  IN  JUNE,    1820* 


To  Mr.  W.  Wyon,  of  the  Ro^al  Mint, 
for  the  Dies  of  the  new  large  Medal 
of  the  Society,  designed  and  executed 

'  by  him,  and  presented  by  him  to  the 
Society,  the  fir U  Gold  Medal, 

IN  AGBICULTUBE   AND   BUBAL 
ECONOMY. 

1.  To  the  Duke  of  Deoonshire,  for  plant- 
ing 550  acres  with  Forest  Trees,  the 
large  Gold  Medal. 

S.  To  J.  Ridgway,  Esq.  ^  Ridgmont^ 
near  Bolton^  Lancashire,  for  reclaim- 
ing 81  acres  of  waste  land,,  the  large 
Gold  Medal. 

IV  CHEMISTBY  AND  MINERALOGY. 

1.  ToS.  Hibbert,M.  D.  Hill  mace,  Edin- 
burgh, for  the  Discovery  of  Chromate 
of  Iron  in  Shetland,  the  smaller,  or 
IsU,  Gold  Medal. 

2.  To  Mr.  H.  Stokes,  Hatton  Garden, 
for  a  Hydrometer,  the  smaller,  or  Isis, 
Silver  Medal,  i^nd  Ten  Guineas. 

3.  To  Mr.  R.  Jamieson,  Glasgow,  for  a 
Marine  Thermometer  Case^  the  large 
Silver  Medal. 

4.  To  Mr.  J.  Rose,  Coalport,  Shropshire, 
for  his  improved  Glaze  for  Porcelain, 
the  smaller,  or  Isis,  Gold  Medal. 

IN  POLITE  ABTS. 

Honorary  Class. — 1.  Origin  At. 

1.  To  Mr.  W.  Johns,  Plymouth,  for  a 
Dratnng  of  Butterflies  from  Nature, 
the  smaller,  or  Isis,  Silver  Medal. 

ft.  To  Miss  E.  Coppin,  Norwich,  for  an 
Oil  Painting  of  Flowers,  the  large 
Gold  Medal. 

5.  To  Miss  Fr.  Strickland,  Righton, 
Yorkshire,  for  a  Drawing  of  Flowers 
in  Water  Colours,  the  smaller,  or  Isis, 

*  Silver  Medal. 

4.  To  MissA.  Woodyear,  Dultvich,  for 


a  Dtawing  of  Flowers  in  Water  Co- 
lours, the  smaller  or  Isis,  Silver  Medal. 

2.   COPIES. 

5.  Td  Mr.  R.  Turner,  Great  Hermitage 

'  Street,  Wapping,  for  an  Oil  Painting 

of  a  Burgomaster  and  his  W^fe,  the 

large  Silver  Medal. 

6/  To  Mr.  W*  J.  Smith,  Upper  Conway 

Street,  Fitzroy  Square^  for  a  Pen  and 

'  Ink  Drawing  of  Figures  of  Two  Dogs, 

the  large  Silver  Medal, 

7.  To  Miis  Copland,  Fountain  Hall, 
Aberdeen,  for  a  Landscape  in  Oil,  the 
smaller,  or  Isis,  Silver  Medal, 

8.  To  Miss  S.  Gage,  Kentish  Town,  fot 
2L  Landscape  in  Oil,  the  Large  Silver 

•  Medal. 

9.  To  Miss  Stephens,  Dorset  Square, 
'  for  a  Portrait  in  Oil,  the  smaller,  or 
'  Isis,  Silver  Medal, 

10.  To  Miss  J.  Murray,  Paragon,. Kent 
Road,  for  a  Chalk  Drawing  of  Fi- 
gures, the  Silver  Palette, 

V,To  Miss  A.  Beaumont,  Poland  Street, 
for  an  Oil  Painting  of  the  Golden  Age, 
from  West,  the  large  Silver  Medal. 

12.  To  Miss  *H.  S.  Sfnith,  East  Street, 
Red  .Lion  Square,  for  a.  Drawing  in 
Indian  Ink  of  Samuel  and  Eli,  the 

.  large  Silver  Medal. 

Class  for  Artists  and  others, — 1.  Ori- 
ginal. 

13.  To  Mr.  P,  Williams,  Hart  Street, 
Covent   Garden,  for  a  Landscape  io 

'  Water  Colours,  the  large  Silver  Medal, 

14.  To  Mr.  H,  Wincles,  Colebrook  Row, 

•  Islington,  for  a  Pen  and  Ink  Draw- 

•  ing  of  St.-  Mary's  abbey,  York,  the 
smaller,  or  Isis,  Silver  Medal. 

15.  To  Mr.  H,  Ross,  Charlotte  Street, 
Fitzroy  Square,  for  a  Portrait  of  a  Lady 
in  Water  Colours,  the  smaller,  or  Isii, 
Gold  Medai. 

16.  To  Mr,  W.  Edwards,  Perceval  Streef, 
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Northampton  S^re.  for  a  Portrait  ia 
Oily  the  large  Stiver  Medal. 
IT.  To  Miu  Cotton^  Ckiekely,  near  Nem» 
port  Pagnelf  for  a  WatcrColour  Paint- 
ing of  Fruit  and  Flowers,  the  large 
Silver  Medal. 

18.  To  Miu  M.  Ban,  Upper  CharlotU 
Street^  Fitzroy  Square,  for  portraits  of 
Two  Children  in  Water  Colours,  the 
Silver  Palette. 

19.  To  Mist  O.  Huntfyy  Buckingham 
Flace^  FitMToy  Square,  for  a  miniature 
of  the  Duke  of  Gordon,  the  large  SU- 
ver  Medal. 

20.  To  Miss  A.  Gaitskell,  Paragon,  Kent 
Road,  for  a  Drawing  in  Water  Colours 
of  Fruit  and  Flowers,  the  large  Silver 
Medal* 

2.  Copies. 

21.  To  E,  H.  White,  Esq.  Lincoln^ 
Jnfiyfor  aChalkDrawingof  alioness, 
the  smaller,  or  Isis,  Silver  Medal. 

29.  To  Mr.  F.  Say,  Norton  Street,  Mary 
hone,  for  Two  Heads  in  Coloured 
Crayons,  the  large  Silver  Medal, 

23.  To  Mr.  W.  GUler,  Bath,  for  a  Copy, 
in  Pencil,  of  a  Landscape  from  Wil- 
son, the  smaller,  or  Isis,  Silver  Meddl. 

S4.  To  Mr.  J.  A.  Cahusac,  lucm  Street, 
Commercial  Road,  for  a  Pen  and  Ink 
Drawing  of  the  Death  of  Wat  Tyler, 
the  Silver  Palette. 

25.  To  Mr.  I.  H.  Farrer,  Buston-str^t, 
Euston-square,  for  a  Landscape  in 
Water  Colours,  the  smaller,  or  Isis, 
Silver  Medal. 

26.  To  Mr.  H.  Crellin,  Ratclifi  Stgh- 
way,  for  a  Chalk  Drawing,  of  West's 
"Eve,  the  Silver  Palette. 

37.  To  Mr.  J.  Davis,  New  Bond-street, 
for  a  Head  of  Minerva,  in  Water  Co- 
lours, Mc  smaller,  or  Isis,  Silver  MedaL 

28*  To  Mr.  J.  Kennedy,  New  Bond-4treet, 
for  a  Drawing,  in  Waler  Colours,  of  a 
Figure,  the  Stiver  Palette. 

39.  To  Mr.  J.  G.  Jackson^  ^^^'V^  Brook* 
street,  for  a  Landscape  in  Water  Co- 
lours,  the  Silver  Palate. 

30.  To  Mr.  H.  C.  Skms,  Camden  Town, 
for  a  Portrait  in  Oi\,  irom  Btembrandt, 
the  large  Siher  MedaL 

31.  To  Mr.  W.  Armer^  jun.  RanelaghF 
street,  Pimlieo,  for  a  Portrait  in  Oil, 
from  Rembrandt,  the  emaller^  or  Itis^ 
Silver  Medal. 

3$.  ToMr.  W.  WMt,&imp9t€ai^  ftr  » 


Portrait  in  Oil,  from  Rembrandt,  the 
large  Silver  Medal. 
SS.  To  Mr.  C.  W.  PegUr,  Newcastle- 
street.  Strand,  for  a  Portrait  in  Oil, 
the  smaller,  or  Isis,  Silver  MedaL 

34.  To  Miss  HaH,  PaUmoster-row,  Bt- 
-ihopsgate,  for  a  Chalk  Drawing  of  Fi- 
gures, the  Silver  Palette. 

35.  To  Miss  L.  C.  Vassar,  Rathbone-place, 
for  a  Miniature,  the  head  of  Christ,  the 
large  Silver  MedaL 

36.  To  Miss  Iktrner,  Warren-Urea, 
Fitgroy^quare,  for  a  Chalk  Drawing 
of  a  Goat,  the  Silver  Palette. 

3T«  To  Miss  Winn,  Bath,  for  a  Drawing 
of  Flowers,  in  Water  Colours,  the  Sil- 
ver Palette. 

Drawings  from  Figures  and  Bosts. 

38.  To  Mr.  J,  C.  Thurston,  British 
Museum,  for  a  Chalk  Drawing  of  the 
Elgin  Theseus,  the  Silver  P<detie, 

89.  To  Mr,  J.  Wood,  High-street,  White- 
ehttpel,  for  a  Chalk  Drawing,  from  the 
Vtatue  of  Libera,  in  the  British  Ma- 
seom,  the  large  Siher  Medal, 

40.  To  Mr-  G.  Presbury,  Upper  John- 
street  ^  FUzroy- square,  for  ^  Chaik 
Drawrag  from  the  i^lue  of  Hercides, 
in  the  British  Museum,  the  Silver  Pa- 
lette. 

41.  To  Mr.  W.  Bag(,  Frith-street,  Soko, 
for  a  Chalk  Drawmg  from  the  Ilisaus, 
in  the  Elgin  collection,  the  large  Sil- 
ver  Medai. 

Original  Architectural  Designs. 
43.    To  Mr.  U.  Kelsey,  Wilson-street, 
Finsbury^square,  for  a  Design  for  a 
Nationsu   Museum,   the   Silver  Me- 
dallion. 

43,  To  Mr.  E.  Taylor^  Salisbury-street, 
Strand,  for  a  Design  for  a  National 
Museum,  the  smalUr,  or  Isis,  Silver 
MedaL 

44.  To  Mr.  E.  Jones,  Pfwndenoe-etreet, 
Fiusbury-square,  for  a  Desi^  for  a 
NationzU  Museutn,  the  smaller^  or  Isis, 
Silver  MedaL 

Models.— t.  ORiotNAx. 

45,  To  Mr.  W.  Scoular,  Edinburgh,  for 
a  Group,  Brutus  and  his  Son,  the 
smaller,  or  Isis,,  Gold  Medal. 

46.  To  Mr.  J.  JDinham,  Pimlicat'hTl^h 
restoration  of  the  Ilissus,  of  the  Elgin 
collection,  the  large  Silver  MedaL 
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4r.  To  Mr,  F.  Mad^  PimUco^fbrins  re- 
stoi-ation  of  the  ilTssus,<of  the  lEftgin 
collection,  the  smaller^  or  hk,  Smer 
Medal. 

^.  <;oPi£s. 

48.  ^0  Mr,  J.  WyoHy  BirmimMm,  for  ^ 
Head  in  Miniature,  the  maikr^  or  Isis, 
Silver  MedaL 

49.  To  Mr,  W,  Theed,  Deanslreety  SohOy 
for  a  figure  of  Hercules,  from  the  Bri- 
tish Museum,  the  Silver  PaUtte. 

50.  To  Mr,  R.  B.  Hughes,  Long-acre, 
for  a  copy  of  the  Barbarini  Faun,  th^ 
large  Silver  Medal, 

Medal  Die  Engravings, 

51.  To  Mr,  B,  Faulkner,  Birmingham^ 
for  a  Group,  the  large  Silver  Medal, 

52.  To  Mr.  T.  J.  Wells,  Birmingham,  for 
the  Head  of  Christy  the  smaller^  or  Ms, 
Silver  Medal. 


53.  To  Mr.  S.  Kenning,  Pentonville,  for 
five  Intaglios,  the  large  Silver  Medal. 

54.  To  Mr.  A.  Harrison,  Charlotte- street, 
Rathbone-place,  for  a  Parallel  ruler, 
the  smaller,  or  Isis,  Silver  MedaU 

IN    MECHANICS. 

1.  To  Mr,  Austen,  Waltham  Ahhey,  for 
his  improvement  in  Corn  Mills,  the 
large  Silver  Medal. 

2.  To  Mr.  R.  Bering,  Clerk  of  the 
Checque,  Plymouth  Dock,  for  ah  im- 
proved Mud  Boat,  the  large  Silver 
Medal. 

3.  To  Mr.  F.  C.  Cherry,  Percy-mews, 
Rathbone-place,  for  improved  Springs 
and  Blocks  for  Carts,  the  large  Silver 
Medal. 

4.  To  Mr.  J.  Smith,  Newcastle-street, 
Fleet-market,  for  an  improved  Um- 
brella, the  smaller,  or  Vulcan^  Silver 
Medal,  and  Five  Guineas. 

5.  To  Mr.  J.  White,  Laystall-street, 
Liguorpond-street,  foe  a  double  Door 
Spring   Five  Guineas. 

6.  To  Mr.  J.  Perkins,  Austin  Friars,  for 
an  improved  Ship's  Pump,*,  the  large 
Gold  Medal. 

7.  To  the  same,  for  a  method  of  freeing 
Water  Wheals  from  back  water,  the 
smaller,  or  Vulcan,  Gold  Medal, 


^.  To  the  same,  for -improvements  ki  En- 
gme  Hose,  the  large  Stiver  Medal, 

9.  To  Captain  G.  F.  Stack,  Thayer- 
street,  Manchester- square,  for  an  Ap- 
paratus 'to  the  uie  of  those  <who  have 
lost  an  arm,  iht  smaller,  or  Vulcan 
Gold  MeM. 

10.  To  Mr,  W,  Hookey,  Assistant  Builder, 
Woolwich  Dock-yard,  for  various  im- 
provements in  Naval  Architecture,  the 
large  Gold  Medal. 

11.  To  Captain  James  Burton,  R.  N. 
Portsmouth,  for  a  method  of  propelling 
Ships  of  War,  the  smaller,  or  Vulcan, 
Gold  Medal. 

12.  To  Mr,  J.  Gorman,  Oxford-street, 
for  a  Spring  Bandage,  the  targe  Silver 
Medal. 

13.  To  Mr.  J.  Prior,  Nessfield,near  Skip-- 
ton,  for  the  Striking  part  of  a  Clock, 
the  large  Silver  Medal,  and  Twenty 
Guineas, 

14.  To  Messrs.  Jeffries  and  Halleyt  Great 
Guilford-street,  Southwark,  for  a  Blow- 
ing Machine,  the  large  Silver  Medal, 
and  Fifty  Guineas.   ^ 

15.  To  Mr.  A.  Ainger,  Everett -street, 
for  a  Spring  Latch,  the  smaller,  or  VuU 
can.  Silver  MedaL 

16.  To  Mr.  0.  Elliot,  Westminster  Bridge 
Road,  for  a  Safe  Coach,  the  large 
Gold  Medal. 

17.  To  Mr.  G.  Davies,  Cannon-street, 
for  a  Sun  Dial,  the  large  Silver  Medal. 

18.  To  Mr.  Joseph  Jopling,  Somerset' 
street,  Portman-square,(oT  his  improved 
construction  of  the  Ribs  of  groined 
Arches,  the  smaller,  or  Vulcan,  Gold 
Medal. 

i&.  To  Mr.  R.  King,  Thames-street, 
Bankside,  for  his  improved  method  of 
making  Anvils,  the  smaller,  or  Vulcan, 
Silver  Medal,  and  Five  Gtiineas. 

20.  To  Mr.  W.  Bullock,  Star-court, 
Compton-streett  Soho,  for  a  Ball  Valve 
for  Cisterns,  Five  Guineas. 

21.  To  Mr,  J.  Skinner,  Dean-street,  Hoi- 
born,  for  a  Machine  for  sweeping  Chi  m- 
nies,  the  lesser,  or  Vulcan,  Silver  Medal, 
and  Ten  Cruineas. 

22.  To  Mr.  H.  C.  Jennings,  Carburtonr 
street,  Fitzroy-square,  for  a  Mercurial 
Log  Glass,  the  targe  Silver  Medal. 


^jd^yl  RcwMrdi  given  in  1820. 

W.  To  A.  H.  Holdnoarth,  Esq.  M.  P.  25.  To  Mr.  H.  Tren^rouse,  Truro,  for  an 

h4uimtmihf  for  an  improved  method  of  Apparatus  for  saving  lives  in  case  of 

constructing  Roofs,  the  targe  Silver  Shipwr^k,  the  large  Silver  Medai,aud 

Medal.  Thirty  Guineas. 

Clock  Escapement,   the  large  Gold  To  Mr.  J.  F.  DeAovan,  Leithj  ior  Cva'w^ 

M€dal,and  Fifty  Guineas.  British  Herrings,  J|^<y  PouitcfK 
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.      No  I. 
PLANTING  FOREST  TREES- 


The  Gold  Medal  of  the  Society^  being  the  pre^ 
mium  offered,  was  this  Session  awarded  to  his 
Grace  the  Dvke  of  Dbyovshire,  for  planting 
1 ,98 1  j065  Forest  Tress.  Thefolhwing  com- 
munications on  the  subject  have  been  received 
from  Mr.  John  MachelL,  Agent  to  his  Chraqe. 


^jftt 


Low  Pbiiis,  nesr  PemTitb, 
SIR;  February  1st,  1890. 


m  division  of  the  extermre  wftsteci  of  Inglewood 
Forest,  ift  the  county  of  Cumberland,  a  few  years  tfgb, 
ihree  allotments  containing  together  upwards  of  1,800 
acres,  were  awarded  to  his  Grace  the  Duke  of  Devonshire, 
who  was  Lord  of  the  Forest,  and  had  also  a  considerable 
claim  i^n  it  in  right  of  his  ancient  estate  within  its  linuti. 
Two  of  these  allotments,  the  situation  and  soil  of  whiiSi: 
VOL.  xxiviii.  B 
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offered  a  reasonable  inducement  for  inyesting  capital  iU' 
their  improyement,  hare  been  inclosed,  sub-divided^  and' 
proper  farm  buildings  erected  upon  them,  and  they  hare 
since  been  brought  into  a  high  state  of  cultivation.  The- 
third  allotment  called  the  High  Stand,  which  was  coch 
siderably  more  sterile,  and  afforded  no  such  inducement, 
was  annexed  to  one  of  the  others,  as  an  out  pasture,  for 
two  years  after  inclosure ;  but  finding  that  in  this  state  it 
yielded  only  a  low  rate  of  interest  upon  the  money  ex^ 
pended  in  erecting  its  boundary  walls,  it  became  necessary 
to  consider  in  what  way  it  could  be  better  employed,  witli 
a  view  to  either  immediate  or  prospective  advantage.  Hm 
profitable  result  of  an  attempt  to  bring  it  into  cultivation 
was  more  than  doubtful ;  and  the  well  known  boiefits 
winch  hare  resulted  from  planting  lands  of  this  descrip-' 
tion,  as  shown  by  daily  experience,  and  very  ably  pointed 
out  in  the  ingenious  and  valuable  communications  made 
to  the  Society  in  the  years  1808  and  1809,  by  one  of  its 
members  (Mr.  Waistell)  hare  led  to  its  appropriation  to 
that  purpose.  His  Grace  was  pleased  to  direct  that  the 
whole  of  this  extensive  tract  of  ground  (with  such  resenrar 
tion  only  as  is  more  particularly  described  here^Lftei^ 
should  be  planted  with  useful  Forest  Trees,  in  such  proppi^ 
tions  as  were,  suitable  to  die  nature  of  tbe  ground:;  .and 
that  this  object  should  be  carried  into^  effect,  duiing  the 
winter  of  1816,  a  season  of  unprecedented  scarcity  of 
emfdoyment  for  the  labouring  poor. 

Accordingfy,  as  a  preliminary  step  to  the  planting,a2Ui^ 
siapei^bundant  water  viras  taken  off  the  hogffi^itfAtmA 
knds  by  open  drains,  vatying  as  was  requisitic  fromZ  tp 
Sf  feet  in  depth;  and  of  these  drains  7y9fi8  statute^.'iadB 
were,  cul^  at  different  prices,  from  2d.  to  Gi.  per  joA, 
making  a  total  expense  of  109/.  It  was  also  fouindnMS^- 
.  sary  to  root  up  and  bum  the  fuize  or  whins. with,  which  Ae 
sudace  of  the  ground  was  in  some  parts  covered,  in  order 
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to.  make  room  for  the  plants^  and  to  obviate  the  danger  of 
their  being  smothered  in  their  early  growth. 

.  The  iBoil  consists  of  three  (Ustinct  varieties.  The  first  is  a 
dry,  sandy,  deaf  soil,  varying  from  6  to  8  inches  in  depth> 
with  red  freestones  occasionally  embedded  in  it,  and  upon  a 
substratum  of  sand.  The  second  is  a  wet  soil  of  7  or  8  inches 
deep,  principally  composed  of  fine  sand,  with  a  small  ad- 
mixture of  clay,  and  upon  a  wet  subsoil  of  sand  and  ferru-^ 
ginous  day.  The  3rd,  and  worst  kind,  is  of  a  wet,  peaty 
nature,  black  in  colour,  4  or  5  inches  in  depth,  with  white 
atones  upon  its  surface,  and  resting  upon  a  coarse  grey 
sand,  under  which  is  fOund  a  retentive  stratum  of  sand 
and  day. 

On  tiie  20th  of  November  1816,  the  planting  com*- 
menced,  and  the  whole  plot  containing  660  acres,  1  rood, 
6  poles,  ezdusive  of  fences  and  of  the  roads  out  set 
for  carrying  away  the  thinnings,  was  completed  on  the 
first  day.  of  April  1817.      • 

Hie  pla;nts  were  set  at  the  distance  of  4  feet  asunder,  or 
2,722  per  acre,  one-fourth  part  of  which  number,  and  these 
^consequently  standing  8  feet  apart,  consisted  of  hard 
'wood,  under  which  denomination  are  comprehended  oak, 
ash,  elm,  beech,  sycamore,  alder,  birch  and  poplar,  the 
^rm  being  used  by  the  planters  of  this  part  in  contradis- 
tinction to'  the  pinus  class.  The  hard  wood  planted  on 
the  better  soils  had  been  generally  3  years  transplanted, 
on  the  inferior  2  years ;  and  being  more  uncertain  in  its 
geowtfa^  and  having  also  larger  roots  than  the  larch,  Scotch 
'Jndi^lffui^  firs,  which  were  only  of  1  and  2  years  trans- 
planting;'  it  was  thought  desirable  to  give  them  the  ad- 
vantage of  pitting,  or  of  having  a  sod  cut  to  a  proper 
depth  and  turned  out  some  time  previous  to  planting ;  the 
plaatbdog  afterwards  placed  in  the  centre  of  the  pit,  and 
.41m  aod  eat  in  two,  the  halves  were  returned  to  their 
proper  situation  on  each  side  of  the  plant,  and  dosely 
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pressed  about  it.  The  object  of  pitting  was  to  obtain  wl 
better  adjustment  of  the  roots,  and  to  afford  the  soil  the 
benefit  of  exposure  to  atmospheric  influence,  so  as  to 
enable  this  description  of  wood  to  keep  pace  with  its  more 
hardy  and  quick  growing  competitors  of  the  fir  kind; 
With  these  latter,  the  shorter  and  more  simple  method 
was  pursued,  of  making  two  cuts  with  the  spade,  in  the 
form  of  the  letter  T,  then  raising  the  sod  at  the  junction 
of  the  cuts,  and  pressing  it  down  again  after  the  plant  was 
introduced.  The  larch  and  Scotch  firs  were  distr&nted 
over  the  whole  plantation,  but  proper  circumspection  was 
used  in  planting  the.  different  kinds  of  hard  wood  upon 
those  soils  best  adapted  to  their  respeptive  growths ;  and 
accordingly  on  the  wet  and  thin  peat  soil,  where  the  more 
valuable  hard  wood  will  not  grow,  alder,  birdi,  poplar, 
and  Huntingdon  and  tree  willows  were  substituted ;  whilst 
a  larger  proportion  of  oak,  ash,  elm,  beech  and  sycamore, 
occupies  the  dry  land,  and  the  better  kind  of  wet  land, 
wh]cb>  as  before  observed,  had  been  previously  fitted  for 
its  reception  by  draining. 

The  cost  of  the  trees,  vnth  the  expence  of  carriage^  and 
planting,  amounted  to  8/.  I6s.  per  acre,  with  an  addition 
of  8s.  per  acre  for  upholding  the  plants  for  3  years,  and 
replacing  every  season  such  as  died.  The  respective 
quautities  of  each  of  the  different  kinds  wiU  be  seen  in  the 
foUowing  statement,  which  is  verified  by  the  inclosed  cer- 
tificates of  the  planters. 
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^rumber  pisnted  benreeo 

DHto  pintcd  In  1811-18 

, 

KINDS. 

kio>.  isie,  aiKl  April 

to  replace  such  ai  had 

Ditto  181819. 

usn. 

MM. 

Larches     .     .     . 

647,166 

186,512 

146,460 

Scotch  Firs 

504,208 

39,262 

31,890 

Spruce 

43,860 

3,324 

3,126 

Silver  Firs 

122 

— 

— ■ 

Oaks    .    . 

125,988 

11,200 

■   9,304 

Ashes  .     . 

77,60^1 

3,700 

6,213 

Ehns    .     . 

50,883 

2,300 

960 

Beech  .     . 

f      17,562 

700 

300 

Sycamore . 

30,768 

600 

102 

Alder    .     . 

19,143 

367 

102 

Birch    .    . 

7,172 

186 

102 

Poplar .     .    . 

5,180 

123 

— 

WiUows     .     . 

3,508 

122 

102 

Hornbeam 

1,224 

— 

Chesnuta  and  Or- 1 
namental  trees  / 

746 

— - 

— 

• 

1,535,120 

248,286 

197,660 

it  will  be  seen  by  the  above  statementy  that  the  trees 
priginallj  planted  amount  to  1^536^120,  and  that  445,945 
have  been  since  added  to  supply  the  place  of  those  that 
had  £EuIed.  The  hardiness  of  the  Scotch  fir,  and  the  great 
advantage  to  be  expected  from  the  shelter  it  affords  to 
such  trees  as  are  less  capable  of  bearing  an  exposed  situa- 
tion, have  led  to  the  introduction  of  a  much  greater  number 
of  that  kind  than  the  value  or  usefulness  of  its  wood  might 
seem  to  recommend,  but  as  a  large  proportion  of  the 
aggregate  number  of  trees  planted,,  must  in  due  time  be 
thioraed  out',  this  description,  when  its  i2S.eful  object  is 
an&wered,  will  pmcipally  be  removed  to  afford  room  for 
those  more  valaable  trees  which  it  has  contributed  to 
nurse.  The  larches  have  required  considerably  the  most 
replacing,  but  this  circumstance  was  occasioned  by  the 
ravages  of  a  small  insect,  resembling  the  wire  worm,  from 
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I  to  i  of  an  inch  in  lengthy  which  preyed  upon  the  roots, 
and  thereby  destroyed  the  plants.  Fortunately  the  injnrj 
was  confined  exclusively  to  the  larches,  and  to  snch  of 
these  only  as  were  planted  on  the  dry  aoils,  where  they 
were  expected  to  thrive  the  best.  From  10  to  20  wonns^ 
and  sometimes  more,  have  been  observed  at  the  roots  of 
one  plant. 

At  the  present  time  the  whole  plantation  presents  a 
healthy  and  thriving  appearance ;  and  to  meet  any  future 
deficiencies  that  may  possibly  occur,  a  plot  of  ground 
containing  about  one  acre  near  the  plantation,  has  been 
trenched,  and  planted  with  seedlings  of  different  descrip- 
tions. 

The  great  extent  of  this  plantation^  the  length  of  its 
boundary  fences,  and  the  risk  that  such  parts  of  them  as 
were  made  by  adjoining  proprietors  (which  constitute 
upwards  of  i  of  the  whole)  might,  if  insufficiently  attended 
to,  allow  the  trespassing  of  cattle,  made  it  desirable  to 
place  some  person  on  the  spot,  whose  vigilance  might 
preserve  the  plantation  from  trespass,  and  who  would 
promptly  repair  any  gaps  that  might  be  made  in  the  walls, 
as  well  as  replace  such  plants  as  should  chance  to  die 
after  the  expiration  of  the  three  years,  during  which  they 
were  to  be  maintained  by  the  original  planters.  But  as 
these  objects  alone  were  insufficient  for  the  constant  em* 
ployment  of  the  person  who  was  selected  for  this  im- 
portant trust,  a  plot  of  42  acres  of  the  best  land  the  allot- 
ment contained,  situated  about  the  middle  of  the  tract, 
was  fenced  round,  and  converted  into  a  farm,'wi4h  ikt  ad- 
dition of  a  cottage  and  suitable  out-buildings,  for  its  oc- 
cupation. The  fence  which  separates  this  fiirm  from  the 
plantation,  and  those  boundary  fences  also  which  are 
made  by  the  owners  of  adjoining  allotments,  are  .princi- 
pally quicksets,  protected  by  railing  placed  on  the  top  of  a 
cam  or  earthen  momid  about.  3  feet  in  height;  the  rest 
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of  d»  fe&oes  which  inclose  this  plantstion  are  good  and 
fittbatantial  stone  walls  6  quarters  high. 

It  may  not  be  improper  to  mention,  that  in  addition  to 
this  plantation  several  smaUeir  ones,  containing  together 
.6  acres,  1  rood,  34  poles,  were  also  macfe,  upon  similar 
principles,  on  the  other  two  allotments,  between  the 
months  of  November  1816,  and  April  1817.  The  total 
quantity  therefore  of  land  planted  by  his  tirace  at  that 
time,  amounts  to  665  acres,  3  roods ;  and  ^he  trees  to 
1,650,470. 

In  thus  bringing  before  the  Society,  as  a  candidate  for 
the  honour  of  its  reward,  the  noble  individual  whos^  views 
in  this  extensive  undertaking  it  has  been  my  duty  to 
carry  into  effect,  I  indulge  the  hope,  that  the  magnitude 
of  Uie  object  attained,  and  the  measures  adopted  for  its 
accomplishment,  as  detailed  in  the  foregoing  communica- 
tion, may  be  considered  not  undeserving  the  favourable 
notice  of  the  Society. 

I  am^  Sir, 

&c.  &c.  &c. 

John  Machell,     . 
A.  Aikin,  Esq^  Agent  to  his  Grace, 

Secretary y  l^c.  4rc-  ,   the  Duke  of  Disvonskire. 


CERTIFICATES. 

We  the  undersigned  do  hereby  certify,  that  we  are  well 
ad({aainted  with  the  High  Stand  plantation  belonging  to 
his  Grace  the  Duke  of  Devonshire,  and  that  we  consider 
the  foregoing  to  be  a  faithful  and  correct  statement.    • 
As  witness  our  hands  the  2nd  day  of  February  1820. 
John  Harbison,  Minister  of  Hesket,  in  the 
Forest.  .     ■    \ 

:  James  Watson,  Land  Surveyor ,  Low  Plains. 
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Number  of  Forest  Trees  planted  upon  High  Stand,  in  1817. 

Larch  firs 67,300 

Scotch  firs 38,600 

Ash 7,100 

Ehns 7,400 

Oaks 7,400 

Beech 4,400 

Alders 3,900 

Spruce  . 4,600 

Mountain  ash       ....  1,400 

Poplars,  of  ports  ,   ..     .     .  600 

Ornamental  trees,  of  sorts  600 

Total    .     .  138,100 
To  filling  up  in  1818    .    .     13,200  of  various  sorts. 
Do.        in  1819    .     .    «2,000  Do. 

Inall    .     .  168,300 

W.  &  T.  HuTTON,  Planters. 

A  description  of  Trees  planted  on  the  Higfi  Stq^id^  the 
property  of  his  Grace  the  Duke  of  Devonshire. 

Dec.  1816,1  Larches  .  68,000 
1817. /Firs  .  .  40,000 
Oaks  .  .  12,000 
Ashes .  .  4,000 
Sycamores  '  4,000 
Beeches  .  3,000 
Ehns  .  ;  5,000 
AWers  .  4,000 
Birches  .  2,000 
Spruce  .  1,000 
Poplars    .       1,000 

tr^r^^-T-  Planttd  1st  year  144,000 
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Brought  forward  U4,000 

1818.  Larches    .  20^00 

Firs     .     .  4,000  • 

Oaks  .    .  1,000 

Ashes.     .  600 

Sycamores  600 

Beeches   .  500 

Elms  .     .      2,000  . 

y^ r— To  fill  up  2wi  year  28,600 

1819.  Larches  .  10,000 
Firs  .  .  2,000 
Oaks  .  .  500 
Ashes      .         200 


TofiUupSrdyear  12,700 

Total  planted  185,200 

I  do  hereby  certify  that  this  is  a  correct  statement  of 
the  Trees  planted  by  me  on  the  High  Stand. 

Adam  Smillie,  Planter. 

A  description  of  2Vee$  planted  on  the  High  Standi  the 
property  of  his  Grace  th^  Duke  of  DevonsJrire. 

Dec.  1816, )  Larches  .  .  391,500 
1 817.  J  Scotch  firs  196,700 
Spruce  firs  20,000 
Oaks  .  .  87,860 
Ashes  .  .  49,926 
Ehns  .  .  20,000 
Sycamores  10,000 
Beeches  .  6,000 
Alders  ^.  5,000 
Birohes  .  1,600 
Poplars     .      1,600 

782,976  planted  the  first  year. 
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1818.  Larches  .110,000 
Scotch  fi»  12,000 
Oaks  .  ,  10,000 
Ashei.  .  SfiOO 
Spmcefirs     2,000  . 


137,000  to  fill  up  the  second  year. 


1819.    Larches    .  96,000 

Scotch  firs  8,000 

Spruce  firs  1,500 

Oaks.  .    .  8,000 

Ashes  .    ,  4,000 


116,500  to  fill  up  the  third  year. 
I  do  hereby  certify  that  this  is  a  correct  statement  of 
the  Trees  planted  by  me  on  the  High  Stand. 

John  Moses,  Planter. 

Hassendeanbura,  near  Hawick, 
S8th  Janaary,  18S0. 

Trees  planted  an  High  Stand  plantationy  belonging  to  his 

Grace  the  Duke  of  Devonshire,  by  Arch.  Dickson  and 

Sons,  Nurserymen,  Hassendeanbum. 

1816.      3,000  Alders,  20  to  30  inches.     , 
Nov.  29th.  3,000  Ehns,  20  to  30  inches. 

3,000  *Planes,  20  to  30  inches. 
3,000  Oaks,  1|  to  2  feet.  : 
600  Beeches,  10  to  18  inches. 
360  Mountain  ashes,  20  to  30  inches 
Det.  3rd.       600  Norway  spruce,  10  to  16  inches. 
3,000  Ashes,  20  to  30  inches. 
3,000  Elms,  20  to  30  inches. 
3,000  Planes,  20  to  30  inches. 

28,560  (Carried  forward.) 
*  The  wood  Plane  is  used  in  this  list  in  the  Scotch  sense,  signi- 
fying  Sycamore.  Sec, 
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Dec.  3rd.  22;660  (Brought  forward.) 
3,000  Oaks,  H  to  2  feet. 
600  Beeches,  10  to  15  inches. 
1817.  360  Mountain  ashes,  20  to  30  inches. 

Feb.  1 1th.  3,000  Ashes,  20  to  30  inches. 
3,000  Elms,  20  to  30  inches. 
3,000  Planes,  20  to  30  inches. 
1,810  Oaks,  1  toll  foot. 
1,200  Spruce,  10  to  16  inches. 
360  Mountain  ashes,  20  to  30  inches. 
Mar.  6th.  31,200  Scotch  firs,  1  year  transplanted. 
12,000  Larch,  10  to  16  inches. 
2,400  Ash,  16  to  24  inches. 
1,200  Planes,  12  to  15  inches. 
1,200  Ehns,  15  to  18  inches. 
1,200  Norway  spruces,  9  to  12  inches. 
.7th.     2,760  Oaks,  10  to  16  inches. 
3,000  Ash,  15  to  20  inches. 
3,360  Elms,  15  to  20  inches. 
.     2,640  Planes,  15  to  20  mches. 

360  Mountain  ashes,  15  to  18  inches. 
1,200  Norway  spruces,  9  to  12  inches. 
24,000  Scotch  firs,  1  year  transplanted. 

6,000  Ditto,  2  years  ditto. 

12,000  Larches,  9  to  14  inches. 
2,400  Ditto,     10  to  18  inches. 
600  Beeches,  10  to  14  inches, 
nth.       3,600  Oaks,  10  to  16  inches. 
2,760  Ashes,  10  to  18  inches. 
2,160  Elms,  15  to  18  inches. 
1,800  Planes,  15  to  18  inches. 
480  Mountain  ashes,  18  to  !24  inches 
600  Beeches,  10  to  14  inches. 


157,810  (Carried  forward.) 
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157^810  (Brought  forward.) 
Mar.  11th.    2,400  Spruce,  10  to  14  iDches. 
16,800  Larches,  1  to  U  foot. 
28,800  Scotch  firs,  1  year  transplanted. 
6,000  Ditto,  2  years  ditto. 

480  Hornbeams,  H  to  2  feet. 
240  Horse  chesnuts,  2  to  2|  feet. 
14th.    3,000  Oaks,  18  to  21  inches. 
3,000  Ashes,  1|  to  2  feet. 
1,800  Ehns,  2  feet. 
1^200  Planes,  2  feet. 
1,800  Beeches,  8  to  12  inches. 
240  Mountain  ashes,  H  foot. 
360  Hornbeams,  1|  to  2  feet. 
1,800  Norway  spruce,  8  to  16  inches. 
30,000  Scotch  firs,  1  year  transplanted. 
14,400  Ditto,  2  years  transplanted. 

14,400  Larches,  10  to  18  inches, 
9,600  Ditto,     8  to  14  inches. 
18th.       1,200  Norway  spruce,  1  to  li  foot. 
1,200  Ash,  If  to  2  feet. 
600  Elms,  16  to  21  inches. 
600  Plaues,  18  to  21  inches. 
1,200  Oaks,  9  to  16  inches. 
480  Beech,  1  to  1|  foot. 
'  240  Mountain  ash,  15  to  18  inches. 
*   360  Hornbeams,  20  to  30  inches, 
20,400  Larches,  10  to  18  inches. 
16^600  Ditto,      9  to  15  inches. 
12,000  Scotch  firs,  2  years  transplanted. 
2,400  Ditto,         1  year  ditto. 
2l8t.       1,320  Huntingdon  willows,  li  to  2  feet. 
600  Dutch  ditto,        1|  to  2  feet. 


361,730  (Carried  forward.) 
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36 1 ,730  (Brought  forward.) 
Mar.  21st,    1,200  Black  ItaKan  poplars,  1  to  H  foot. 
2,400  Birch,  li  to  2  feet. 
960  Alders,  16  to  18  inch^. 
960  Ditto,    24  to  30  inches. 
120  White  poplars,  18  to  24. 
2,400  Norway  spruces,  7  to  12  inches.  * 
12,000  Larches,  6  to  12  inches. 
2,406  Ditto,    10  to  18  inches. 
19,200  Scotch  firs,  1  year  transplanted. 
14,400  Ditto,  2  years  ditto. 

26th.       6,000  Norway  spruces,  6  to  9  inches. 
18,000  Scotch  firs,  1  year  transplanted. 
9,400  Ditto,  2  yeafs  transplanted. 

1,690  Huntingdon  willows,  SO  to  30  inches. 
1,200  Birchfes  1 4  to  2  feet. 
1,200  Alders,  1|  to  2  feet. 

720  Black  Italian  poplars,  12^to  21  inches* 
6,600  Larches,  10  to  18  inches. 
120  Silver  firs,  10  to  12  inches. 
April  1st.     3,600  Larch,  If  foot. 

3,600  Scotch  firs,  1  year  transplanted/ 
1818.       6,000  Ditto,  2  yeaiB  ditto. 

March  3rd.  18,000  Ditto,         .2  years  ditto. 
13,200  Larch^,  10  to  18  inches. 
4,800  Ditto,        7  to  10  mches. 
1,200  Norway  spruce,  7  to  12  inches. 
2,400  Scotch  firs,  1  year  transplanted. 
360  Alders,  12  to  16  indies. 
180  Birches,  If  foot. 
13th.      10,800  Larch,  9  to  15  inches. 
27th.       6,000  Ditto,  1  to  1}  foot 
April  7th.  10,800  Ditto,  1  lo  If  foot. 


533,470  (Carried  forward.) 
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633|470  (Brought  forward.) 
April  7th.     24D  Scotch  6tb,  ft  years  transplanted. 
laO  Black  Italian  poplars,  2  feet. 
1  ao  Huntingdon  willows,  2  to  3  feet. 
Nov.  ISth.    100  Alders,  1  foot. 

100  Tree  willows,  2  to  3  feet, 
loo  Ashes,  2  feet. 
100  EIhis,  2  feet. 
160  Oaks,  15  to  18  inches. 
100  Mountain  adh,  2  feet. 
100  Birches,  16  to  18  inches.  ^ 
100  Planes,  2  feet. 
4,000  Scotch  firs,  1  year  transplanted. 
1,600  Ditto,  2  years  ditto. 
7,000  Larch,  7  to  12  inches, 
1810.         1,000  Spruce,  6  to  12  inches. 
Feb.  1st.      8,000  Larch  8  to  16  inches. 

2,000  Scotch  firs,  2  years  transplanted. 
1,000  Ditto,  1  year  ditto. 
Dec.  3rd.     6,000  Ditto,  2  years  ditto. 

6,000  Larches,  10  to  16  inches. 
300  Ashes  U  foot. 
400  Elms,  1|  foot. 
300  Oaks,  12  to  15  inches. 
200  Spruces,  1  foot.  * 

21st.    6,000  Scotch  firs,  2  years  transplanted. 
3,000  Larches,  8  to  16  inches. 

679,600 
1 1,690  Incast  of  2  to  each  hundred. 


Total.  .  691,090  .      i 

Abchibalb  Dickson  &  3ons. 

High^Stand  Cottage, 
January  Slst,  ]8<(h    '• 

I  no  hereby  certify  that  his  Grace  the  Duke  of  Devbn* 
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4uie'ji  High  Stand  Hantation  is  vfM  ^nd  effeotually 
fenced  round ;  that  the  young  trees  appear  to  be  in  a 
healthy  and  flourishing  condition ;  and  that  I  have  taken 
every  possible  pains  to  preserve  the  trees  by  preventing 
trespasses  in  the  plantation. 

CuTHBERT.  Rains,  Woodman. 


N«  IL 
RECLAIMING  WASTE  LAND. 


The  Gold  Medal  of  the  Society^  the  Premium 
offered^  was  this  Session  awarded  to  Joseph 
RidGway,  Esq.,  of  Ridgmont^  near  Bolton^ 
Lancashirej  for  reclaiming  81  Acres  of  Waste 
Land.  T^e  following  communication  has 
been  received  from  him  on  the  subject. 

,  Ridgmont, 

SIR;  January  l8t,  1820. 

I  SHALL  feel  much  obliged  if  you  will  have  the  good- 
ness to  lay  before  the  Society  for  the  encouragement  of 
Arts,  Manufactures,  and  Commerce,  the  following  im- 
provements I  hare  made  in  cultivating  Waste  Land, 
which  I  trust  will  in  some  degree  be  applicable  to  the 
premiums  in  agriculture  offered  by  them  in  1819 :  pre- 
mium 43,  for  improving  Waste  Land ;  hoping  that  on 
examining  the  following  statements  I  may  have  some 
,  small  claim  to^ the  premium  offered.  Towards  the  latter 
end  of  1816  I  began  my  improvements  upon  a  part  of 
Hocwich  Moor,  situate  in  the  parish  of  Dean  and  county 
of  liancaster,  four  miles  north  of  Bolton-le-Moors,  which 
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was  inclosed  under  the  powers  of  an  act  of.  parliament  in 
1816,  and  tbe  quantity  of  land  nrhich  I  beg  leave  to 
ittbnit  to  tlie  notice  of  the  Sodety  as  impifoTed  ia  81 
acrea,  49  of  which  were  covered  with  strong  heath  <m 
black  peat  from  16  inches  to  2  feet  de^,  part  dfy,  part 
wet;  7  acres  were  rough  unereii  land,  containing  a  great 
number  of  old  stone  pits,  where  stone  had  been  got  for 
ages  for  the  repairs  of  the  public  and  private  roads,  and  A>r 
buildings ;  and  about  26  acres  were  clay  land,  with  about  6 
inches  of  brown  soil  upon  it,  also  part  wet  and  part  dry : 
this  last  produced  a  short  bent  grafi^s  of  little  value.  The 
whole  has  undergone  the  following  improvements : 


The  49  acres  of  land,  the  heath  was  mown 

off,  burned,  and  the  ashes  spread  upon  the 

land  i  part  of  it  was  very  stony  and  uneven ; 

and   the   clearing  from  stone,  levelling,      £.    s.   d. 

mowing,  and  burning  the  heath  cost    .    ,    289  19    0 

or,  about  6/.  per  acre. 
The  rough  stone  pit  land  of  7  acres,  levelled 

and  cleaned  cost  ....:....    132    0    0 

or,  about  19/  per  acre. 

The  26  acres,  part  dug  with  spade  and  le- 
velled, cost  little  more  than  2/.  2«.  per 
acre,  or ^ 63    0    0 

The  quantity  of  draining  in  the  whole  was 
906  perches,  which  was  done  by  the  piec6, 
averaging  2  feet  4  inches  deep,  laid  with 
stone  sough,  the  main  drains  12  inches 
square,  the  side  drains,  some  8  others  6 
inches  square,  averaging  the  expense  of 
about  2s.  4rf.  per  lineal  rod,  the  whole  costing    100    3    0 

Carried  forward    £I^7&    2    0 
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£,  s.  u. 
.  .  Brought  forward  ...  675  2  0 
Upon  the  whole  of  iidn  had,  being  very 
thin  of  soil  and  stohejjfr,  a .  gr^tt  expense'  waa 
ii^cQiTed  in  collecting  soil  from  the  Tosd^' 
sideft,  and  other-place^,  where  I  coiild  get 
any  to  cover  it ;  after  the  land  was  cleaned 
of  heathy  levelled,  and  the  wet  parts  drained, 
it  underwent  the  foUdwing  state  of  cul- 
tivation: 

Eleven  acres  were  dug  into  butts,  or  lands  for 
potatoes,  with  the  spade,  cost  7/.  3s.  4di 

per  acre,  or ".     .      78  16    8 

Ei^t  acres  were  dug  and  levelled  with  the 
spade,  and  sown  with  oats ;  another  portion  of 
40  acres,  1  rood,  32  poles,  was  part  dug 
with  the  spade  and  part  ploughed,  and 
laid  dowp  for  pasture  and  meadow ;  another 
portion  of  20  acres,  23  poles,  after  being 
cleaned,  levelled,  and  dressed,  was  bone- 
dusted  for  piasture,  and  the  dung,  Mme, 
and  compost,  laid  upon  the  whole  81  acres, 
is  as  follows: 

22,200  measures  of  lime,  a  measure  being 
about  one  hundred  weight,  @  Hid.  per 

measure,  is 1,063  14    4 

$30  tO^^^  compost  and  black  dung,  @  11^.  6d. 
per  ton  ............    506    0    0 

80  totos  of  small  dung  and  soil,  @  5$.  per  ton      20    0    0 

1,012  tons  of  black  dung       480    0    0 

2,040measures  of  bone  dust,  @  3s.  ]  ^d.  (This  .     . 

is  not  yet  aH  spread,  but  ready  when  the 
weather  will  permit) .    318  15    0 

Camed  forward  .    .    •    ^.3,042    8    0 

VOL.  XXXVIII.  C 
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£.    s.  d. 

.  .  Brought  forward  ..  .  .  3,Cf42  8  0 
Sundry  cart-work  in  collecting  soil,  scrapings 

of  the  road,  lahourers  wages;  not  taken    . 

into  the  above  account .«..«...  426  0  9. 
Potatoe  sets,  and  setting  11  acres,  @  10/.  .  Ill  0  0 
Oats,  ploughing  and  sowing  2&  acres  .    .     .      51     0    0 

One  acre  of  wheat  .    .    .    . 3  15    0 

The  land  is  divided  into  25  inclosures  by 

good  stone  walls,  6  feet,  10  inches  high, 

801  perches,  which  cost  135.  3d.  per  lineal 

rod 530  13  .6 

847  rods  of  do.    4  feet,  10  inches   high, 

@8s.2d.  ...!..'!*.!!.  345  18  ,2 
Roads  made  for  the  use  of  the  land,  52  rods. 

©145 : .      36    8.  A 

106  rods  of  do.  @6» •.    .     .      31  10    0 


je.4,&78  12  8 

From  these  improvements  there  have  been  the 

following  crops  taken : 
A.     M,    p. 

11  0  Oofpotatoes  produced  2,640  ms.  @25:  264  0  0 
25  0  Oofoats,  very  good,  @8/.  ...  200  0  0 
32    0  .  0  mown  of  hay,  very  heavy  crop,  @  5/.     160  0  0 

10  0  of  wheat ;.:..:::.      8  o  o 

12  2  30  in  pasture,  crop  worth  ....  30  0  0 
81    2  30                                                    ££6ft  0  0 


This  land  is  situated  in  a  very  populous  manufacturing 
country,  and  the  object  I  had  in  view  was  to  get  the  land 
improved  as.  soon  as  possible ;  of  course  it  has  employed 
a  very  great  number  of  hands.  The  land  is  laid  down  witli 
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white  clOTer,  trefoil,  rib  grass,  and  the  best  meadow  hay- 
seeds, intending  to  have  the  whole  in  grass  and  to  remain 
so,  and  divided  into  small  farms,  for  which  purpode  I  have 
built  four  farm  houses,  with  suitable  barns  and  outrbuild- 
ings,  which  cost  me  960/.  not  taken  into  the  account. 
The  land  was  of  little  or  no  value,  except  a  few  acres. 
Upon  an  average  I  now  consider  it  worth  2/.  per  acre  per 
annum,  at  least. 

Thus,  Sir,  I  have  endeavoured,  in  as  brief  and  plain  a 
manner  as  I  could,  to  put  you  in  possession  of. the  ori- 
ginal state  of  the  land^  and  of  the  means  I  have  Used  to 
improve  a  very^poor  piece  of  waste  uncultivated  land, 
amounting  to  81  acres,  2  roods,  30  poles,  which  has  cost 
me  4,678/.' 125., 8d.,  or  on  an  average  66/.  per  acre;  per- 
haps I  might  have  done  it  at  some  less  expense  in  the 
quantity  of  manure  for  the  present,  but  I  wished  it  to  be 
done  so  as  to  continue  a  good  herbage,  as  I  do.  not  intend 
it  to  be  again  broke  up,  but  to  lie  as  permanent  pasture 
and  meadow  land.  If  any  further  information  is  re- 
quired, I  shall  be  happy  to  give  it ;  and  should  my  exertions 
obtain  the  favourable  consideration  and  attention  of  the 
Society  of  Arts,  8cc.  See.,  it  will  afford  me  the  highest 
gratification. 

I  am.  Sir, 
A.  Aikin,  Esq.  8cc.  &c.  8cc. 

Secretary,  S^c.  S^c.  Joseph  Ridoway. 

N.  B.—- A  plan  is  herewith  sent  of  the  improved  land. 


CERTIFICATE. 

We  whose  names  are  hereunto  subscribed,  do  certify 
that  we  knew  the  land  before  the  improvements  were 
made,  and  have  seen  it  frequently  during  the  time  they 

c  2 
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were  going  on,  and  we  never  saw  waste-land  better  and 
9iore  speedily  and  effectually  made  good.  The  stone  waUs 
for  fences  to  the  road  sides  are  topped  with  triangular 
stones,  set  on  an  edge  with  lime  mortar;  the  farm  houses 
and  out-buildings  substantial,  neat,  and  convenient,  and  the 
roads  good :  the  crops  were  exceeding  good  and  heavy, 
particularly  the  oats  and  hay  grass.  It  was  a  part  of 
Horwich  Moor,  situate  in  the  parish  of  Dean,  near  Bolton, 
in  the  county  palatine  of  Lancaster,  and  the  property 
of  Joseph  Ridgway,  Esq.  of  Ridgmont,  in  the  said 
county;  and  we  believe  the  annexed  account  is  a  true 
statement  of  the  process  and  expense  of  improving  the 
land,  as  well  as  of  the  produce  reaped,  and  have  the  satis- 
faction to  say  we  are  confident  it  will  be  of  great  advanti^ 
to  the  neighbourhood. 

Thomas  Bbocklebank,  Vicar  <^ Dean. 

John  Sharples,  Churchwarden  of  Dean. 

RiCHABD  Fletcher  l  Cammisrionen  far  tii- 

JohnAshworth        J     chring  the  said  Mmt. 

Thomas  Piumpton,  Agent  to  Joseph  Bidg-- 

way,  Esq. 
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N-  III. 

CUI4TURE  AND   PREPARATION  OF  OPIUM  IN 
BRITAIN, 


Extract  of  a  Letter  from  John  Young,  Esq.^ 
Surgeon^  Edinburgh,  on  the  Culture  and 
PreparaIion  of  Opium  in  Britain,  sup- 
plemefitary  to  his  communication  on  the  same 
subject  inserted  in  the  36th  volume  of  the 
Transactions  of  the  Society. 

EdiDburgh, 
SIR;  March  15tb,  1820. 

Since  I  had  the  honour  to  correspond  with  you  on  the 

«ubject  of  my  communication  to  your  Society  respecting 

my  mode  of  collecting  British  Opium,  and  for  which  I 

had  the  honour  to  receive  the  Gold  Isis  Medal,  I  was  last 

summer  engaged  in  the  same  experiment,  on   a  larger 

scale  than  formerly,  and  I  produced  nineteen  pounds  and 

a  half  of  opium,  twenty-five  gallons  of  poppy  oil,  and  at 

the  rate  of  40  bolls  of  early  potatoes,  from  129  falls,  18 

square  yards,  being  30  falls  less  than  one  acre  of  ground, 

by  the  mode  of  cultivating  communicated  to  your  So^ 

ciety,  and  afterwards  more  particularly  detailed  in  the 

2nd  and  3rd  Nos.of  the  Edinburgh  PhilosophicalJournal, 

with  this  difierence,   that   the    gatherers    collected   the 

milky  juice  with  their  thumbs  instead  of  brushes,  which 
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I  consider  to  be  a  material  improTement  in  the  mode 
of  gathering;  and  although  I  had  from  12  to  20  boys, 
from  12  to  14  years  of  age,  employed  dming  the  season, 
only  two  were  affected  with  drowsiness,  and  I  could  not 
be  certain  whether  this  was  the  effect  of  the  absorption  of 
the  opium,  or  of  the  extreme  heat  of  the  weather.  By 
this  new  mode  of  gathering  the  mjpiky  fluid  of  the  'poppy 
one  of  the  boys,  more  than  once  during  the  season  of  ga^ 
thering,  fiUed  his  flask  in  one  day,  of  ten  hours  work ;  the 
flask  contained  14  oz.  which,  when  evaporated,  gave 
three  ounces  and  two  drachms  of  solid  opium,  I  may  ob- 
serve that  owing  to  the  extreme  heat  and  want  of  rain 
during  the  last  opium  harvest,  my  plants  came  so  rapidly 
to  maturity,  that  I  did  not  get  so  much  opium  as  I  pro- 
bably should  have  done,  had  there  been  occamonal 
showers. 

^  I  am,  Sir, 

A.Aikinf  Esq.,  8cc.  Sec.  Sic.    ^  ^   ? 

Secretary,  i^c,  Sfc.  John  Young,  Surgeon. 
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DISCOVERY  OF  CHROMATE  OF  IRON, IN 
SHETLAND. 


The  smaller^  or  Isis  Gold  Medal  of  the  So- 
ciety was  this  Session  voted  to  Samuel  Hib- 
BERT,  M.  D.,  of  Edinburgh,^  for  the  discovery 
of  Chromate  of  Iron  in  Shetland.  The 
following  communication  has  been  received  from 
him  on  the  subject. 

5f  Hill  Place,  Edinburgh, 
SIR;  February  7, 1890. 

JL  HAVE  the  honour  to  make  a  commumcation  to  the 
Society  of  Arts,  8cc.  8ic.,  respecting  the  discovery  which 
i  originally  made  two  years  and  a  half  ago,  of  the  Chro- 
mate of  Iron  in  the  Shetland  Islands,  which  substance  is 
at  present  obtained  for  the  manufacturers  of  colours  at  a 
considerable  expense  from  the  United  States  of  America. 
Since  a  notice  first  appeared  in  the  journals  relating  to 
the  •  discovery,  considerable  inquiries  have  been  made 
concerning  it;  but,  that  I  might  not  create  expectations 
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which  could  not  be  realiBed^  I  w&b  unwilling  to  mi^e 
fiirther  communications  on  the  subject  .until  I  had  made  « 
second  visit  to  Shetland,  when  I  ascertained  that  it  exists 
there  jn  great  abundance.  Conceiving,  therefore,  that 
the  patriotic  Institution  of  London  for  the  promotion  of 
the  Arts  and  Commerce  of  Oreat  Britain,  was  the  most 
suitable  medium  through  which  the  knowledge  of  the 
place  and  circumstances  toder  which  &te  chromate  of 
iron  is  found  might  be  first  communicated  to  those  wlio 
.are  commercially  interested  in  the  discovery,  I  have  taken 
the  hberty  of  transmitting  to  you  a  set  of  specimens,* 
which,  in  reference  to  the  annexed  description,  will  illus- 
trate the  varied  character  of  the  mineral.  If  my  discovery 
shall  be  considered  as  a  contribution  to  the  commercial 
resources  of  the  British  Islands,  it  will  afford  me  some 
recompense  for  the  considerable  time  and  labour  which  I 
have  expended  in  the  prosecution  of  the  search  after  this 
important  ore. 

I  am.  Sir, 
A.  Aikin,  Esq,,  &c.8lc.8cc. 

Secretary,  t^c.  Sfc.  Samuel  Hibbebt,  M.D. 


Circumstances  under  which  the  Chromate  of  Iran  isfoknd 
in  Shetland. 

The  Chromate  of  Iron  occurs  in  the  Sjerpientine  f  oc]|i 
in  the  neighbourhood  of  Balta  Sound,  in  the.  Island  Gf 
Unst.  I  was  first  led  to  a  search  after  this  ore  by  obr 
serving  innumerable  fragmejits  of  it  strewed  about  th|^ 
hUI  in  which  it  is  found,  and  even  contributing  to 
dtrengthen  the  fences  of  the  country.  It  is  observed  in 
the  fonn  of  imbedded  and  insulated  masses,  at  Bune^s, 
close  to  the  house  of  the.  proprietor,  Thomas  Edmo)^- 

•  Which  are  now  in  the  repository  of  the  Society. 
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gtoiif^  esq.  The  extent  of  the  greatest  mass  is  not/how- 
erer,  ascertained^  as  it  is  on  one  side  concealed  by-  the 
sea,  and  on  the  other  l^y  the  deep  soil  of  a  meadow.  It 
was  teac^d  3  feet  in  breadth  and  fifteen  fe^  in  length* 
At  Hagdale,  near  Haroldwick,  the  chromaite  of  iron 
ocevs  in  the  form  of  namerous  thin  ramiiying  vdAB,  but 
these  are  only  from  2  to  3  inches  in  breadth,  sometimes 
fncrea»ng  to  die  breadth  ^  6  or  6  inches.  Many  masses 
are  elsewhere  observable,  extending  a  few  feet  imd  then 
losing  themselves  in  a  general  dissemination  throughout  the 
serpentine  rock  in  which  they  occur.  This  dissemination 
consists  in  the  diffusion  of  granular  particles  of  the  colour 
and  size  of  gunpowder.  . 

It  is  evident  from  this  description  that  the  most  pro- 
mising appearance  of  the  ore  is  adjoining  the  house  of 
Mr.  Edmonstone,  and  from  this  gentleman,  whom  I  have 
inade  acquainted  with  all  the  circumstances  of  the  mk 
neral,  any  commercial  inquiry  will  meet  with  the  most 
satisfactory  answer. .  Letters  may  be  directed,  '^  Thomas 
Edmonstone,  Esq.,  of  Buness,  Island  of  Unst,  Shetland." 

Upon  the  encouragement^  however,  from  London  will 
depend  the  renewed  searches  after  the  chromate  of  iron, 
not  only  on  Mr.  Edmonstone's  grounds,  but  in  the  ad- 
joining hiUs,  which  are  the  joint  property  of  several 
landed  proprietors  in  Unst..  From  the  quantity,  th^efore, 
of  the  ore  which  has  been  found  in  detached  portions  on 
the  hills,  and  from  the  promising  appearance  on  Mr. 
Edmonstone's  grounds,  I  would  submit  to  the  manu- 
facturing chemists  in  London  the  propriety  of  rendering 
to  the  Shetland  gentlemen  every  scientific  assistance 
which  they  may  require  from  their  advice,  or  even  if 
wanted,  from  other  exertions  in  prosecuting  the  search 
after  this  ore,  provided  its  quality  suits  their  purpose.  It 
appears  to  me  that  some  serious  6bstacles  cannot  fail  to 
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result  from  the  inexperience  of  the  Shetland  gentlemen  in 
whatever  concerns  the  operations  of  mining. 

Vessels  trading  from  Leith  to  Shetland  visit  Balta 
Sound  almost  every  month  in  the  course  of  the  Spring 
and  Summer. 

In  furnishing  the  foregoing  particulars  relating  to  the 
chromate  of  iron,  I  have  only  to  add  that  I  shall  be 
happy  to  answer  any  personal  inquiries  on  the  subject, 
concerning  whatever  I  may  have  left  unexplained. 

Samuel  Hibbert,  M.  D. 

Portions  of  the  specimens  of  chromate  of  iron  trans- 
mitted by  Dr.  Hibbert  were  put  into  the  hands  of  several 
members  of  the  Society  for  examination,  with  respect  both 
to  the  quality  and  richness  of  the  ore  as  compared  with 
that  imported  from  the  Uniiied  States.  Samples  of  chro- 
mate of  lead  prepared  from  the  American  and  Shetland 
varieties  of  chromate  of  iron  were  laid  before  the  Com- 
mittee by  Mr.  Midgley,  one  of  the  chairmen  of  the  com- 
mittee of  chemistry,  who  has  had  large  experience  in 
this  branch  of  chemical  manufacture.  The  result  of  this 
gehfleman's  investigation  (confirmed  by  the  experiments 
made  by  other  members  of  the  Society)  is,  that  the  ore 
from  Shetland  in  quality  is  quite  equal  to  that  imported 
from  America,  and  in  richness,'  as  far  as  can  be  judged 
from  a  few  specimens,  is  superior. 
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N°  II. 
GLASS  HYDROMETER  FOR  SPIRITS. 


The  smaller^  or  Isis  Silver  Mepal  was  this 
Sess^ion  voted  to  Mr.  Henry  Stokes,  of  Hatton 
Garden^  for  his  Hydrometer  for  Spirits.  • 
The  following  communication  has  been  received 
from  the  Candidate  on  the  subject,  and  one  of  his 
Hydrometers  has  been  placed  in  the  repository  of 
the  Society. 

116,  Hatton  Garden, 
SIR;  March  7, 1820. 

I  KEQUEST,  through  you^  to  lay  before  the  Society  for 
the  Encouragement  of  Arts,  &c.  8cc.,  a  Glass  Hydrometer 
for  ascertaining  the  specific  gravity  of  spirits.  This  in- 
strument will  be  found  to  possess  quite  sufficient  accuracy 
for  all  practical  purposes,  is  cheap,  and  of  very  easy  ap- 
plication, as  it  requires  the  assistance  neither  of  a  book 
of  tables,  of  a  sUding  rule,  nor  of  weights.  By  means  of 
it  the  value  of  a  given  spirit  may  be  ascertained  to  oi^e- 
fourth  of  a  degree  above  or  below  proof;  and  hence  I 
conceive  it  is  likely  to  be  of  great  service  to  those  dealers 
in  spirituous  liquors  who  either  object  to  the  cost  of  the 
instruments  employed  by  the  excise  and  by  the  distillers, 
or  who  feel  embarrassed  in  making  the  calculations,  re^ 
quired  for  the  correct  employment  of  them.  The  very 
fragility  also  of  the  material  of  which  it  is  made  (which'by 
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many  may  at  first  sight  be  considered  as  an  objection  to 
the  use  of  it)  is  in  fact,  if  duly  considered,  a  real  advan- 
tage. Accidents  will  occasionally  occur  in  the  use  of  the 
hydrometer  as  of  every  other  instrument,  either  by  lettmg 
it  fall  on  the  ground,  or  by  its  coming  too  rudely  in  con- 
tact with  other  hard  substances.  When  this  happens  to  a 
hydrometer  made  of  metal,  the  ball  of  it  being  thin,  will 
be  more  or  less  indented,  and  therefore,  in  a  degree,  pro- 
portioned to  the  injury,  will  be  rendered  ever  after  incor- 
rect. Many  persons  in  the  habitual  use  of  the  hydro- 
meter are  entirely  ignorant  of  the  principles  on  which  it 
acts,  and  th^efore  of  the  injury  which  the  slightest  in- 
.  dentation  will  inflict  on  its  accuracy,  and  consequently  on 
its  utility ;  and  even  those  who  are  well  aware  of  this  will 
feel  no  small  reluctance  to  discard  an  expensive  instni- 
ment,  unless  the  injury  which  it  has  recieived  should  be 
considerable.  By  the  employment  of  the  glass  hydro- 
meter, on  the  contrary,  all  sources  of  error  arising  from 
casual  injury  are  effectually  prevented:  a  slight  blow^ 
such  as  would,  in  a  small  degree,  derange  the  metallic 
hydrometer  by  indenting  it,  will  not  affect  the  glass  hy- 
drometer on  account  of  the  dasticity  of  the  material ;  and 
a  baifder  blow,  by  breaking  the  instrumient,  puts  ike  poe- 
•esaor  indeed  to  the  expanse  of  a  new  oae,  bat -at  the 
same  time  secur^ai  him  from  the  errors  arising  kota  the 
ilse  ^f  a  defective  instrument. 

The  ooBily  real  objection  to  the  viae  of  glass  liydroniet^irs 
18,  that,  as  made  hitherto,  they  have  not  been  sufficietHly 
comparable  one  with  anolher;  this  is,  boitever,  eiftirdiy 
•obviated  in  the  instruments  of  my  constructidn ;  three  of 
w%i^h,  differmg  in  the  length  of  their  respective  stents, 
aeebmpany  thiM  communication,  and  which  I  begkiave 
respectfully  to  recornmend  to  be  put  by  the  Cti&mitlee  to 
the  teiA  6f  expeiriment. 

The  graduation  of  the  instrun^nts  is  made  to  <^^es^ 
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pond  exactly  with  that  projected  by  Sikes,  and  at  pre- 
sent employed  by  the  excise.  Their  constructibn  may  be 
explained  in  a  few  wordi^,  and  their  use  by  means  of  an 
example. 

Reference  to  the  Plate  of  Mr,  Stokes's  Hydrometer. 

A,  fig.  4,  plate  I^  is  a  s|dieiioal  ball,  with  a  short  tube  at 
the  bottom,  connecting  with  a  smaller  bulb  ^,  in  whk^  is 
contained  the  quicksUver  requisite  to  bring  the  instru- 
ment to  its  real  weight  so  as  to  correspond  with  the  S((^ate• 
The  stem  C  C  is  about  seven  inches  long,  and  cont^nf  ^ 
double  scale,  one  D,  coloured,  the  other  E,  white  or  .plaior 
These  scales  are  drawn  on  paper,  which  is  introduced  into 
the  hollow  of  the  stem,  and  being  fixed  by  means  of 
cement  at  the  lower  end,  is  afterwards  prevented  from 
derangement  or  injury  by  hermetically  sealing  the  mouth 
of  the  stem.  Fig.  3  represents  the  scab;, taken  put  of  the 
stem,  and  laid  on  a  plain  surface,  the  shadb4  part  repre- 
senting the  coloured  scale.  Tins  latter  is  that  by  nifhich  the 
proper  correction  for  temperature  is  obtained,  as  indicated 
by  the  small  thermometer,  fig.  2.  The  plain  scale  of  the, 
hydrometer  shows  the  per-centage  of  the  spirit  above  or 
below  (NToof,  and  can  be  extended,  if  required  (upward) 
to  70  per  cent  over  proof,  ok  (downward)  to  water.  The 
thermometer  is  divided  into  15  degrees  more  or  less,  and 
.  each  division  subdivided  into  halves  and  quarters,  com- 
puted from  zero  or  0  upward,  and  from  the  same  point 
downward,  to  the  extent  of  the  tube.  The  words  *  add/ 
below  zero,  and  '  subtract^  above  the  same,  show  the 
number  of  degrees  to  be  added  to,  or  subtracted  from  the 
Une  of  indication  on  the  coloured  sceie  of  the  hyd|r<»i^t^; 
such  number  being  the  variation  of  the  tei^iperftture  from 
the  point  zero,  above  or  below,  is  thus  used  to  ascertain 
ihe  real  from  the  apparent  indication. 
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Directionifar  the  use  of  the  Instrument. 

Pill  a  glass  cylinder  nearly  with  the  spirit  which  is  to 
be  tried,  and  immerse  the  hydrometer  therein  to  the 
depth  of  the  ball ;  suffer  it  then  to  sink  until  it  find  its 
resting  point.  When  the  instrument  at  length  becomes 
quite  stationary,  observe  what  number  of  degrees  marked 
on  the  coloured  part  of  the  scale  within  the  stem  corres- 
ponds with  the  surface  of  the  spirit — suppose  it  be  27  J ; 
place  this  number  on  a  slip  of  paper :  this  done,  the  hy- 
drometer is  to  be  taken  out,  and  the  thermometer  dipped 
into  the  spirit,  in  order  to  ascertain  the  temperature  of  the 
latter.  Observe  now  the  point  or  degree  at  which  the 
quicksilver  settles — suppose  it  be  2$  below  zero  or  0; 
place  this  number  down  also  on  the  slip  of  paper  under 

27j 

the  27 if  and  add  them  together  thus :  ^,  making  a  sum 

30J 

of  30^.  Look,  in  the  next  place,  for  30^  on  the  coloured 
scale,  in  a  line  with  which,  on  the  white  or  plain  scale,  will 
be  found  18.2.  This  last  number  is  the  per-centag^ 
above  proof  ot  the  spirit,  and  corresponds  exactly  with 
what  would  be  determined  by  Sikes's  hydrometer. 

But  suppose,  secondly,jthe  resting  point  of  the  hydro- 
meter and  corresponding  si^rface  of  the  spirit  be  22.0  on 
the  coloured  scale ;  and  on  the  hydrometer  being  again 
drawn  and  the  thermometer  immersed,  that  the  quicl^- 
silver  in  the  latter  should  stand  at  S^  ab(yoe  0,  place  these 
two  numbers  down  as  before,  and  subtract  the  lower  from 

^2.0  . 

the  upper,  thus  :  _?i,  the  number  remaining  indicates 

the  strength  of  the  spirit ;  which  at  19|,  as  in  this 
example,  is  exactly  of  f  roof  strength,  as  shown  by  Sikes's 
hydrometer. 

Thirdly,  suppose  the  indication  or  surface  number  of 
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degrees  on  the  coloured  scale^  when  the  hydrometer  is  at 

its  subsiding  point,  to  be  I4i,  and  the  quicksilver  in  the 

thermometer  (on  its  subsequent  immersion)  to  settle  at 

0 ;  it  being  obvious  here  that  there  is  no  number  either  to 

add  or  to  subtract,  a  reference  to  the  white  or  plain  scale 

alone  wiU  be  sufficient.    The  percentage  or  strength  of 

the  spirit  will^  in  this  case,  be  indicated  by  that  number  of 

degrees  on  the  plain  scale  which  stands  level  with  the 

surface  of  the  spirit ;  and  the  strength  of  the  latter  will>  in 

this  example,  be  found  to  be  10  per  cent  under  proof. 

.  s.  d. 

/'Glass  Hydrometer  14  0^     ^ 

p  •     .     ,         1  Ivory  Thermometer  10  Of      £X  10s. 
Fncem  detail  <Qj^g(.yjj^^^^     ^    2  6  f  price  complete. 

(Box 3.63 

Any  part  of  the  apparatus  may  be  replaced   at   the 
abo^  prices. 

Henry  Stokes. 
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MARINE  THERMOMETER  CASE. 


7%0  large  Siltsr  Medal  of  the  Society  was  thu 
Session  voted  io  Mr.  Robert  Jamiesok, 
Mathematical  Instrument  Maker^  Glasgow,  for 
a  Marine  Thermometer  Case.  Thefol^ 
lowing  communications  have  been  received  from 
him  on  the  subject,  and  the  instrument  itself  is 
placed  in  the  Repository  of  the  Society. 

'  Glasgow, 

SIR;  March  10, 1830. 

I  B  EG  leave^  through  you,  to  present  for  the  inspectitHi 
of  the  Society,  a  Marine  Thermometer  Case  which  I  have 
constructed  for  captain  Livingston.  The  directions  given 
to  me  by  that  gentleman,  were,  to  make  a  case  capable  of 
preserving  a  thermometer  from  being  broken  when 
lowered  into  the  sea,  and  drawn  up  again  from  the  side  of 
a  ship ;  also,  that  it  should  admit  water  at  any  given 
depth,  and  retain  it  during.the  drawing  up  of  the  instru- 
ment,  so  as  to  enable  a  thermometer  of  the  usual  con- 
struction to  indicate  the  temperature  at  different  depths, 
undisturbed  by  the  greater  or  inferior  heat  of  the  surface 
water. 

The  accompanying  statement,  drawn  up  by  captain 
Livingston  and  confirmed  by  his  own  experience,  of  the 
utihty  of  thermometrical  observations  to  the  navigator, 
renders  wholly  unnecessary  any  remarks  of  mine  on  th«e 
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tamednbject.  f  ehatt  therefore  confine  myself  to  the  mecha-^ 
nical  constru  ction  of  the  instrument  as  exhitHted  in  the  ^w- 
mg  and  model  hetewith  transmitted.  In  order  to  answer  its 
puipose^  it  was  necessary  to  combine  in  ike  cpnstructi<^y 
strength,  simplicity  a^d  poitabiUty ;  but  alfjiough  these 
objects  have  been  attained  so  as  to  produce  a  practicaUy 
advantageoils  vesdlt,  I  s^in  far  from^  claiming  fer  k  abso-* 
lute  perfection.  Longer  experie|ice  and  greater  skill  wiH^ 
probably  be  able  to  impi-bve  upon  the  present  first  at* 
tempt;  and  it  ie  wkh  this  view,  asid  also  in  order  to  call' 
the  public  attention  to  a  subject  which  promises  to  be 
highly  beneficial  to  this  maritime  nation,  that  I  have  taken 
the  liberty  of  offering  the  instrument  to  the  notice  and 
encouragement  of  your,  patriotic  Society. 
I  am,  Sir, 

&c.  ficc.  &c. 

Robert  Jamieson. 


Reference  to  the  engraving  of  Mr.  Jamieson's  Marine 
Thermometer  Can,  PfeteXV. 

Kg.  5  is  an  exterior  view  of  the  instrument,  and  fig.  3- 
16  a  i^ection  of  the  same,  with  the  inclosed  thermometer. 

The  general  form  of  the  case  is  that  of  a  cylinder  or 
tube  of  copper,  one^eighth  of  an  inch  in  thickness,  and 
seventeen  inches  in  length;  each  end  is  open,  and  is 
bevelled  off  at  the  mouth  for  the  more  free  admission  of 
water. 

-  V  is  the  handle  for  the  purpose  of  fixing  it  to  the  end  of 
a  cord.  This  handle  ia moveable  on  two  pivots,  by  means 
of  which  it  can  readily  be  thrown  on  one  side  when  it  is 
Qecessary  to  take  out  or  put  in  the  thermometer. 

At  SJ  inches  from  the  top,  is  the  circular  joint  o  o,  by 
meaos  of  which  the  hd  forms  a  water-tight  joint  with  the 

VOL.  xxxviii.  D 
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body  of  a^  ease ;  tbe  lid  is  ako  ftunislied  wMi  a  hh^e,  oft 
whieh  it  may  be  thrown  back. 

.  The  Talves  are  placed  at  each  extremity  of  the  tobe^  the 
vpper  one  opening  outwardfi^  and  the  lower  cme  inwaida  ^ 
they  are  composed  of  the  foDowing  parts : 
'  pq^%  short  cylinder  or  box,  bevetted  at  eadi  extremity.^ 
.  «  «,  a  bridge  or  cross  bar,  bulging  at  the  middle,  and 
there  perforated,  for  the  purpose  of  receiving  annprighe 
pin,  to  the  upper  end  of  which  is  fixed  the  circular  plate 
of  the  valve,  and  to  the  lower  end  a  screwed  6tad  f,  the 
round  head  of  which  prevents  the  pin  of  the  valve  from 
being  drawn,  by  the  pressure  of  the  water^  through  the 
perforation  in  the  cross  bar, 

r  r,  a  circular  projection^  on  which  the  bottom  of  the 
thermometer  rests. 

Prom  this  description,  it  is  obvious  that  when  the  case 
containing  the  thermometer,  and  having  its  Hd  carefuQy 
closed,  is  dropped  into  the  sea  with  a  line  attached  to  the 
handle,  it  sinks  rapidly  in  nearly  a  vertical  direction,  and 
at  the  same  time  the  pressure  of  the  water  throws  up  botfi 
the  valves.  In  consequence  of  this,  a  current" of  watci"  is 
constantly  passing  through  the  case  while  the  instrument  . 
continues  to  sink.  As  soon,  however,  as  by  the  check:  of 
the  cord  the  instrument  becomes  stationary,  the  valves; 
fall  into  their  places,  and  intercept  the  escape  of  the  water; 
the  quicker  the  cord  is  drawn  up,  the  more  completely  are 
the  valves  secured,  and  the  influx  of  the  upper  water  the 
,  morp  perfectly  prevented.  As  soon  as  the  case  comes  to 
hand,  the  lid  is  to  be  thrown  back  and  the  thermometec 
withdrawn  just  sufficiently  to  enable  the  observer  to  read 
off  the  degree  at  which  the  mercury  stands. 
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^t  Adelphi-street,  Hutcheton  Town,  Glasgow^ 
DEAR  SIR;  February  S5th;  idSO. 

^    •  -:  .      «     4  .... 

.  ^s  I  understand  yoil  have  advised  Mr.  Jamieson, 
mathematical  instrument  maker  of  this  city,  to  sub^ 
mit  the  model  of  the  MarineThermometerCase  constructed 
l^y  him^  fpr  my  uBe,  to  the  notice  of  the  Society  for  the 
Encouragement  of  Arts,  Sic,  &€.,  and  tiiat  you  have  ex- 
pieasad  ^  w^s^  to  have  a  written  statement  of  the  causes, 
lirhich  led  to  my  appUcation  to  Mr.  Jamie^on,  in  cons&- 
quei;ice  of  which,  he  was  led  to  undertake  the  construction, 
of  that  instrument,  and  also  of  my  opinion  of  its  utiUty 
for  nautical  purposes,  I  shall  endeavour  to  comply  with 
your  wishes  as  concisely  as  in  my  power;  though  I  ant 
much  afraid  the  detail  into  which  I  must  necessanly  enter, 
vW  not  admit  of  aU  the  brevity  which  might  be  desirable. 
. .  My  attention  was  first  directed  to  the  thermometer,  as  a 
y:aluable  nauticsJ  instrument,  by  flie  excellent  memoir 
compiled  by  Mr.  John  Purdy,  hydrographer,  London^ 
to  accompany,  the  admirable  Chart  of  the  North  Atlantic 
Ocean,  constructed  by  him,  and  published  by  Messrs. 
Whittle  and  Laurie,  of  63,  Fleet^treet,  in  the  year  1812. 
,  .TJie  late  celebrated  Dr-  Benjamin  Franklin,  was,  t 
|ieUeve,.the  first  person^who  suggested  the  utiUty  of  the. 
ihennometer  as  an  indicator  of  the  proximity  of,  or  an 
tggproach  to,  the  American  coast,  having  remarked  the 
fg^t  difierfioce  of  temperature  between  the  water  of  the 
Gulfatream  as  it  sweeps  along  the  coasts  of  the  Ifnited 
States,,  and  the  water  upon  the  soundings  between  the 
^jQ^  edge  of  the  stream  and  the  shore.: 

This  interesting  subject  was  afterwards  taken  up  by 
colonel  Jonathan  WiUiams,  who  endeavoured,  with  some 
success,  to  attract  the  attention  of  nautical  men  to  the  vast 
importance  of  the  thermometer,  in  an  ingenious  Work 
-  1)2 
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intituled ''  Thennometrical  Navigation/'  published  at  Phil- 
adelphia, in  179d. 

To  avoid  unnecessarily  extending  the  length  of  thi» 
letter^  by  quoting  evidence  already  before  the  public,  I 
beg  to  refer  to  the  third  edition  of  the  Memoir  by  Mr.' 
Purdy,  already  mentioned,  the  perusal  of  wfaicfa  must^ 
satisfy  the  most  sceptical,  that  the  thermometer  is  not 
only  a  certain  indicator  of  the  proximity  of  the  Amettcan: 
coast,  but  also  an  infaDiUe  monitor  of  an  approach  W 
nknds  of  ice,  so  perilous  to  navigators,  and  the  dangers 
of  which  are  tenfold  increased  by  the  circumstance  of 
their  being  generally  surrounded  by  dense  fogs.  Mr.  P.^s 
Memoir,  from  the  73rd  to  the  78th  page,  is  occupied  widr 
tliese  important  subjects. 

Colonel  Williams  recommends  that  the  thermometer 
shoxdd  be  slung,  **  so  as  to  tow  in  the  dead  water  of  tibe 
ship's  wake."  I  tried  this  mode,  and  had  three  of  my 
thermometers  broken  in  consequence ;  this  led  me  first  to 
llunk  of  having  a  case  to  prevent  my  instruments  Srom 
being  fractured  by  any  accidental  contact  with  the  tihip. 
Some  gentlemen,  whose  opinions  I  respected,  suggested 
that  whfle  towed  by  the  ship,  her  way  through  the 
water  would  naturally  cause  the  thermometer  to  rise  to 
the  surfiau^,  and  that  thus  only  the  temperature  of  ilie 
surface  water  could  be  obtained,  and  that  they  conceired 
this  temperature  liable  to  be  influenced  by  the  effects  of 
the  solar  rays.  To  obviate  this  objection,  I  saw  the  ne- 
cessity of  a  case  to  inclose  the  thermometer,  which  woidd 
admit  the  water  freely  as  long  as  it  was  permitted  to 
descend,  but  would*  shut  as  soon  as  it  was  begun  to  be 
hatded  up. 

After  I  was  satisfied  how  useful  a  thermometer  case, 
adapted  properly  for  these  purposes,  must  prove,  I  applied 
to  varioils  mechanics  in  different  places  to  construct  cme 
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fbl''me,  but  they  either  did  not  sufficiently  snderdtaQd  th» 
maMieTy  br  ecmsidered  the  safety  of  human  lives  and  mer- 
diants  ships  and  cargoes  of  too  trivial  importance  to  iur^ 
diice  them  to  exercise  their  abilities  ;  bci  this  as  it  may,  I 
t9B&  always  disappomted  of  my  object,  nntfl  I  became  ac- 
cidentally acquainted  with  Mr.  Jamieson,  who  reiidily 
enteifid  into  my  views,  and  made  a  case  for  my  thermo- 
Wieter,  which  completely,  a^wers  my  ideas,  of  which  the 
.  model  intended  to  be  sent  to  the  Honourable  die  Society 
Qf  Arts,  &c.  is,  OS  you  know,  a  correct  copy,  t.  e.  allows 
mg  for  the  diffbrenoe  of  siz^^  the  original  case  being  1^ 
inch  in  diameter  within,  which  I  cx>nsider  large  enough  to 
contain  a  cohmm  of  water  that  will  retain  its  original 
t^nperatmre  a  sufficient  space  of  time  (aftei:  the  case  ia 
hatded  up),  to  allow  df  the  degrees  indicated  by  the  scal^ 
being  read  off  by  tbe  observer,  which  is  all  that  is  neces- 
sary; while,  if  the  magnitude  of  the  apparatushad  been  in^ 
creased,  it  must .  have  become  almost  useless  from  its 
weij^t,  when  a  vessel  had  fresh  way  through  the  watery  and 
by  the  time  ahe  bamft  to  ran  eight  or  nine  knots,  ihust  have 
been  totally  unserviceable.  The  same  dbjection  applies  t4 
Qz^' addition  of  weight* 

.The  objection  to  Jtoiieson's  Marine  Thermometer 
Case>  which  has  I  understand  been  inade,  tiiat  the  valves 
do  not  permit  a  Sufficient  bolunla  of  Wat0t  to  pass  com* 
(detely  to  JBIl  the  interior  of  the  case  in  a  constant  stream 
as  it  descends,  appears  t(»me  of  little  importance,  as  enough 
must  pass  through  to  regulate  tiie  altitude  of  the  Inercury  in 
the  thermometertube,  and  befo^  thfere  can  possibly  be  time 
to  haul  up  any  part  of  the  attached  line>  the  mereprcisBurs! 
of  the  water  must  mialHbly  fill  the  theriiiometer  case. 

Purdy's  Memoir  shows  incontestibly  tisat  no  vessel  oil 
board  of  which  there  is  a  thermometer,  can  possibly  run 
ashore  on  the  coasts  of  the  Uni^d  Sttttes  of  America  to 
the  northwfiird  ot  the  Stiuit  (jf  Florida,  without  her  coib!^ 


Digitized  by 


Gpogk 


38  CHEMISTRY. 

Biatider  (unkss  he  is  gpiilty  of  the  most  colpahte.  tiegH^ 
gence)  having  at  least  warning  in  sufficient  time  to  avoid 
tbB  danger  (t .  e.  if  his  vessel  is  not  so  mach  crippled  as  ix> 
render  it  impossible  for  him  to  use  any  means  to  get  off 
shore) ;  and  various  circumstances  induce  me  to  hope^at 
the  thermometer  will  ultimately  be  found  not . only  knin*' 
dicator  of  an  approach  to  the  coasts  of  the  United  Statte, 
but  also,  that  it  will  point  out  the  proximity  of  lander 
soundings  in  all  places  to  the  northward  of  the  Tropics, 
and  probably  also  to  the  southward  of  them,  though  my 
own  experience  does  not  warrant  me  in  the  hope  that  it 
will  within  them. 

Besides  these  advantages,  the  use  of  the  thermomete? 
has  already  been  ascertained  as  illustratiVe  of  several  of 
the  oceanic  currents.  The  venerable  and  indefiitigaUe 
geographer,  major  Rennell,  in  a  letter  to  myself  dated 
6th  of  November  last,  observes,  "  The  curreni  from  the 
Indian  Ocean  round  the  Cape  of  Good  Hope  diffen  \ii^fr6m 
the  Ocean  mtter,  i.  e.  is  warmer;  the  eqxtatobial 
cuBRENT  colder  by  5  or  6  deg.  than  the  Guinea  current, 
rphich  BRUSHES  it  in  passing,   t^c.^    Thus  fer  already 

.  established.  We  may  surely  venture  to  hope  that  asfter-* 
mometrical  observations  are  multiplied,  their  utility  WiH 
become  more  obvious,  and  be  moregener$dly  acknowledged^ 
In  my  own  experience  I  have  fdiind  a  difference  of  12 
deg,  in  the  temperature  of  the  water  in  a  few  hotos. 
Running  out  of  the  Delaware,  in  9  fathoxns  water,  the 
mercury  stood  at  60  deg.  (in  October  1817) ;  as  ihe  water 
deepened,  it  rose  to  64  deg. ;  and  as  we  entered  into  the 
Qulf  stream,  it  suddenly  increased  to  72  deg. 
.  In  .September  I8I89  when  bound  from  New  Oileani^  to 

.  Oibraltar,  in  the  ship  Asia,  of  Scarborough,  theb  under 
my  command,  a  fever  broke  out  on  board  the  ^hip,  and  for 
a  considerable  number  of  days  after  we  cleared  the  ^ttait 
of  Florida^  we  badoidy  foto:  men  and  a  boy  fit  ioi  4tity» 
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ttd. three'  out  of  that  number  merely  convalesceats.  I 
was  myself  confined  to  bed^  and  my  mate  in  the  samc^ 
/$it)uttion ;  we  were  the  only  two  navigators  on  board)  and 
Jioth  unable  to  make  up  any  reckonings  and  some  days 
unable  evien  to  crawl  on  deck  to  take  an  observation  «tt 
noon.  In  this  dilemma  I  trusted  entirely  to  my  thermos 
meteiB,  having  given  orders  that  the  instant  the  mercury 
fell  two  or  three  degrees,  the  ship's  head  should  be  wor6 
round  4>ff  ahore.  In  this  way  I  kept  the  ship  from  danger, 
imcl  ^0  availed  myself  of  the  Gtdf  stream  curr^it  to 
.  carry  us  to  the  northward|  and  I  really  beUeve  that  under 
Divine  Providence,  the  safety  of  the  ship,  cargo,  and 
crew,  was  attributable  to  my  thermometers. 

<3n  the  same  voyage^  on  approaching  very  near  the 
Azores  Islands,  the  mercary  sa^  2  deg.,  and  when  we 
made^tb^e  qoast  of  Portugal,  it  rapidly  fell  from  69  deg« 
•to  61  deg.,  at  which  it  stood  when  we  rounded  Cape  8^:% 
yineent,  at  the  distance  of  about  a  league^  After  we 
-parsed  that^promontory,  the  mercury  again  rose  to  69  degJ, 
at  which  it  continued  until  the  ship  entered  the  Strait  of 
'Gibraltar.  In  the  Strait  the  wind  was  adverse ;  and  ia 
beating  through  it,  the  mercury  stood  at  68  deg.  in  the 
^middle  of  the  Strait,  64  deg.  on  the  Spanish  shore,  and 
61  deg*  on  the  African  coast :  this  difference  between  the 
temperature  on  the  Spanish  and  African  shores  is  appa- 
iren^y  easily  accounted  for,  as  we  stood  much  closer  to 
*tha  latter,  avoiding  the  former  on  accoimt  of  the  rocks 
aadahoals  to  the  westward  of  Tariffa ;  yet  as  we  found 
the  niercury  at  our  anchorage  in  Gibraltar  Bay  stood  at 
.64  deg.,  perhaps  there  really  was  a  difference  of  tempera- 
tmre  in  the  water  on  the  opposite  shores :  this  was  in 
.October,  1818.  Major  Rennell,  to  whom  science  is  under 
.80  many  obligations,  has  communicated  to  me,  that  csp- 
itain.6eaufort,  of  the  Royal  Navy^  found  a.difference  of 
*  ip  deg.  between  the  water  in  the  middle  of  the  Strait  and 
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4iat  in  Gibr$ltiur3«y»  but  I  itm  not  atrare  at  wbtttii^afcoB 
Captain  Beaufort'a  expetittenis  tvere  made. 

Since  Mr.  Jaoiifison  completed  the  thefmomets  oaM 
for  me  I  carried  it  down  to  Greenock^  and  exhibilml  ifc  tn 
Mr.  Colia  Lament)  Mr.  Qvdntin  Iieitcb^  fsA  Mr«  WHUam 
Heron.  Mr.  Leitch  procured  a  boat,  and  we  went  ofl^and 
made  a  number  of  experiments,  wfaichf^rovel  eon^Mefy 
eatiafactofy. 

My  opinion  of  Jamieeon'e  Marine  Thermotoeter  Gaee 
m,  ibat  Uie  simpUcity  of  its  conatradion,  and  lis  att<$ngth» 
rmdi^r  it  es  cotaplete  a  thing  a6  could  be  dessred  for  tba 
l^iurpose  for  which  it  is  intended.  I  fiiUy  coB6tir  in  the 
opinion  expressed  in  the  certificaite  by  MetfSiB.  LEoaont^ 
l^itciiY  and  Heron ;  and  I  am  decidedly  of  opinion  fliat 
^ther  to  inorease  the  siite^  or  to  add  lead  to  it  t^  iafflneai^ 
ihe  weight,  will. never  be  pr(q[K>sed  by  aay  ftattktd 
seaman. 

The  liiode  in  whieh  I  propose  to  use  the  apparatus  is, 
by  making  about  20  fathoms  of  strong  line  last  to  it^**- 
to  cause  the  officer  of  the  watch  to  stand  aft  with  the  end 
cf  theline  made  secure  to  one  of  the  staunchions,  or  some 
other  thing,  lest  it  should  accidentally  slip  through  his 
jiands,  and  the  whole  be  lost ;  he  must  then  cause  ibe 
apparatus  to  be  passed  forward,  as  in  healing  the  i^de^ 
sea  lead :  when  the  vessel  has  much  way  through  the 
water,  it  inay  be  paased  to  &e  bowsprit  end,  ahd  dropped 
(not hoTB)  from  it;  but  for  general  use  theibre^haitia  may 
be  fhr  enough:  when  aH  is  ready,  let  the  officer  ciiH  out 
'to  ktgo,  and  when  that  is  dmm  he  must  immediobeLy  had 
kk  the  line,  and  when  he  gets  hold  of  the  case,  open  il, 
•i(nd  draw  out  the  thermometer  a  sufficient  ler^fh  to  load 
'^ff  the  altitude  of  the  mercury  indica:ted  by.  the'scale, 
trhidi  he  ought  immediately  to  mark  on  the  log  slate, 
in  a  cdumn  which  should  be  traced  uj^on  the  alate  iK 
itbe  purjpose* 
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la  my  own  practice  I  have  always  caused  two  columns 
to  be  marked,  the  one  T.  A.  for  temperature  of  the  air, 
the  other  T.  W.  for  temperature  of  the  water.  In  these 
columns  I  ordered  the  officer  of  the  watch  to  insert  the 
temperature  both  of  the  air  and  water  twice  (somcftimes 
oftener)  each  watch.  The  temperature  of  the  air  is,  how- 
eveTi  of  little  importance  farther  than  as  a  comparatiye 
observation,  it  being  only  the  variations  of  temperature 
in  the  water  which  are  of  importance  to  the  navigator. 

In  reading  off,  the  observer  should  take  care  to  keep 
as  much  of  the  thermometer  as  possible  immersed  in  the 
water,  which  this  marine  case  allows  of  being  done  with 
faciBty. 

I  have  said  enough  to  convince  you  of  the  immense 
importance  of  the  thermometer  as  a  nautical  instrument, 
Md  &at  Mr.  Jamiesdn-d  Marine  Case  renders  the  use  of 
it  both  more  easy  and  certain. 

I  am^  Sir, 
WiUiam  Warren^  Esq.  Anbbbw  Livingston, 

Skqmuister: 

P.  S.  You  are  at  perfect  liberty  to  use  this  letter  iii  any 
mpde  you  think  may  be  advantageous  to  Mr.  Japiieson, 
whom  I  consider  entitled  to  much  credit  for  this  simple 
and  useful  invention.  A.  L. 

2nd  P^  S.  Since  writing  the  above^  Mr.  Jaomieson  has 
informed  me  that  he  is  anxious  to  send  the  instrument 
with'  which  the  experiments  were  actually  made  at 
Oreonock,  and  b^ged  me  to  let  him  have  it,  promisitig 
to  replace  it  to  me';  although  with  some  rehictance  I  ha^e 
«ompIied,  thus  the  Society  of  Artat  will  actually  •  have  the 
real  marine  thermometer  case.in  place  of  a  model  *,  and  I 
doubt  not  but  the  scientific  members  pf  that  honourable 
-body,  will  neither  Wish  its  aiie  or  weight  increased,  fdiat- 
ever  individuals  (here)  ignorant  of  seamanship  niay 
say.  <  A^  Li 
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N*  IV. 
IMPROVED  GLAZE  FOR  PORCELAIN. 


The  smaller  or  Isis  Gold  Medal  tras  this  Session 
voted  to  Mr.  John  Rose,  of  Coalportj  SKrop- 

lAtVe^0ranlMPROVEDGLAZEFORPoRCEX.AIN. 

.  The  following  communicatiofi  on  the  sulffefi  hms 
been  received  from  thewndidHie^  und,q^me9$k 
%f  the  Felspar^  the  principal  ingrediefU-  of  the 
Olaze^  of  the  entire  glaze  ready  mixed  for  use^ 
and  of  the  Porcelain  "in  a  finished  state,  have 
been  placed  in  the  Society's  Repository. 

SIR;  Mirch  S4tb,  1JB90. 

•  Haying  for  some  tiine  made  use  of  a  gkze  for  porcelain, 
wluch  gires  me  great  satisftiction^  and  into  the  cbn^osi- 
tion  of  which,  neither  lead  nor  anenic  are  admitted,  I  beg 
leave  to  submit  the  same  to  the  oonsidefation'  of  the 
Society  of  Alts,  &c. 

The  common  glaze  for  poicelain  and  the  finer  Iwds  of 
earthenware  contains  a  considerable  proportion  afglaftaof 
lead;  this  ingredient  however,  on  apcount  of  its  beii^ 
mixed  with  a  certain  proportion  of  siliceoiis  eartti  ftnd 
oAer  vitrefiable  materials,  unites  with  them,  into  a  glas^ 
whidi  although  easily  fusible,  is  not  in  the  least  corroded 
or  acted  on  by  any  aiticlea  of  food.  It  ia :  not^  thei^etfoie, 
fram  theapprehenskm  of  any^injury  tojthe  health  of  tb^se 
who  use  vessels  of  porcelain^  that  the  use  of  lead  in  the 


Digitized  by 


Googk 


CHEMISTRY;  43 

glase  is  objectionable,  but  becaui^  it  is  extremely  Uabb 
to  combine  with,  and  degrade  the  more  delicate  coloursi 
^specially  those  given  by  preparations  of  chrome  and  of 
gold.  This  is  particularly  the  case  in  the  more  eipensiyf 
and  elaborate  products  which,  on  account  of  the  midtipli- 
city  of  their  colours,  require  to  be  repeatedly  heatiedi  ot 

fired,  I  trust,  therefore,  that  the  Society  will  coi|0tder 
the  communication  of  a  receipt  for  glazing,  in  which  th9 
above  mentioned  defect9  are  avoided,  as  worthy  of  theilr 
fevourable  notice, 

;  The  principal  ingredient  of  my  glaze  is  felspar,  of  a 
somewhat  compact  texture,  and  a  pale  flesh  red  colour, 
which  forms  veiiis  in  a  slaty  rock  adjoining  to  the  town  of 
Wehh  Pool,  in  Mont^6meryshire.  This  material  being 
freed  'JFrom  aH  adhering'^iieces  of  ^ate  and  of  qtiartz,  is 
grotmd  to.a  iine  powder^  and:being  thus  prepared,  I  mix 
mths27  parts  of  felspar,  18  of  borax,  4  c^  Lynn  i^md,  3  of 
lutre,  3  of  soda,  and  3  of  Comwafl  China  clay.  Hua 
mixture  is  to  be  melted  to  a  frit;,  and  is  then  to  be  ground 
to  a  fine  powder^  3  parts  of  calcioed  borax  being  added 
j^reviouslyto  the  grinding. 
The  specimens  accompanying  this  letter,  are, 

.  1    1.  Ti^efekparinitsrou^8tate«      * 
\  %Jio.  ground  to  i»  fin^  powder* 

3.  Some  of  the  glaze  ready  prepared  for  dipi»ng.        . « 

4.  Specimens  of  porcelain  glazed. 

5.  Do.  both  glazed  and  afterwards  painted,  in 
order  to  show  the  solidity  and  brilliancy  of  the  colours 
when  used  on  this  glaze. 

I  am.  Sir, 
A.  Aikin,  Esq.  Sic.  &c.  &c. 

Secretary,  8^c.  8^c.  John  Rose. 

Some  of  the  specimens  furnished  by  Mr.  Rose  were 
placed  by  the  committee  in  the  hs^ids  of  Mr.  Muss,  and  of 
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other  artutSy  in  order  to  be  sulMiiitted  to  experimeDt  bofk 
with  regard  to  the  perfection  of  the  glaze  itself  at  high 
temperatures,  and  its  re-action  on  the  several  colouring 
materials. 

Mr.  Muss's  trial  pieces  were  proved  first  in  a  conunos 
Uln,  and  afterwards  were  subjected  to  the  action  of  a 
much  higher  degree  of  heat  than  it  is  possible  that  they 
can  ever  be  exposed  to  in  the  fair  course  of  enamelling^ 
In  this  extreme  heat  the  ground  of  the  ware  is  not  in  the 
least  degree  softened  or  affected ;  the  glaze  remains  firm 
and  perfectly  uniform  without  any  specks  or  spits  having 
been  produced  on  its  surface  ;  the  colours,  even  the  pinks 
and  chrome  greens,  come  out  remaikably  well  upon  it. 
Mr.  Rose's  glaze  not  being  so  hard  as  that  used  by  the 
French  manuftbeturers,  inooipwates  more  completely  with 
the  coloutB,  and  renders  them  perfectly  firm,  whereas, 
eve^  artist  knows  that  colours  laid  oh  French  porcelain 
«re  extremely  apt  to  chip  [off,  crackle^  and  flake,  if  it  is 
Meessairy  tomaketiiem  pass  the  fire  a  second  time.  Qn4iie 
^ole,  therefore,  Mr.  Muss  considen  tbe  sano^les  placed 
in  'his  hands  by  the  committee^  as  the  best  both  in  body 
and  glaze  that  have  ever  come  under  his  observation. 

Similar  reports  of  the  excellency  of  the  glaze,  in  the 
particulars  above  mentioned,  were  made  by  the  oiher 
artists  who  bad  made  trial  of  iti 
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N-  I, 
PARALLEL  RULE. 


The  smaller^  or  Isis  Silver  Medal  of  the  So- 
ciety was  this  Session  voted  to  Mr.  Arthur 
Harrison,  of  Charlotte  Street,  Rathhone 
Place,  far  a  Parallel  Rule  for  the  use  of 
Engravers.  The  following  communication  has 
been  received  from  the  candidate,  and  the  In* 
strument  is  placed  in  the  Society's  Repository. 

4,  Charlotte  Street,  Ratbbone  Plac^, 
SIR.;  November  8, 1819. 

I  REQUEST  that  you  will  lay  before  the  Society  of 
Arts,  &c.  &c.,  the  accompaByinfc  parallel  rule  which  I 
trust  will  be  consideTed  as  deserying  of  their  favourable 
notice.  It  wilt  be  found  in  use  to  allow  the  hand  of  the 
Artist  to  traverse  freely  from  one  side  to  the  other  without 
the  interruption  experienced  in  those  of  the  common  con- 
struction by  the  projection  of  the  bmss  pieces  on  which 
their  movements  depend.    The  greater  regularity  of  the 
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lines  thmi  produced,  although  an  important  advantage  to 
the  draftsman,  will,  I  trust,  prove  of  especial  use  to  the 
engraver,  in  whose  works  perfect  precision  of  execution 
is  indispensable.  A  farther  advantage  is,  that  rules  of  this 
construction  are  but'little  liable  to  be  deranged  by  an 
accidental  blow  or  fall,  or  to  warp  by  heat  or  cold,  by 
moisture  or  dryness. 

The  rule  may  be  made  of  any  length,  without  increasing 
its  thickness,  |  of  an  iiich  in  each  of  the  external  plates 
being  quite  sufficient  for  securing  the  rivets.  The  move- 
ment may  be  either  single  or  double,  according  to  the 
use  to  which  the  instrument  is  to  be  applied. 

I  am.  Sir, 
Arthur  Aikin,  Esq.  tcc.  8cc.  &c. 

Secretary,  ^c.  8^.  Arthoe  Hasehoh. 


Rrferences  ti%  tie  engmcmg  of  Mr.  Haebison's  Parallel 
jBtt/e,  Plate  V. 

Fig.  7,  a  view  of  the  rule  in  its  entire  state. 

Fig*  8,  a  sectional  view,  in  which  the  three  paifHel 
plates  of  which  it  is  composed  are  separated  from  eiK^ . 
other }  r,  the  middle  plate ;  q  s,ihe  two  outer  ones.  . 

Fig.  9  shows  the  bras^  hinges  of  the  rule,  after  the 
upper  plate  and  half  of  the  middle  plate  have  been  re-* 
moved ;  q,  the  under  plate ;  r,  half  the  middle  oae^ 

Fig.  10  shows  the  form  given  to  each  half  of  the  mi4- 
die  plate  in  order  to  receive  the  hinges. 

Fig.  11,  the  outside  of  half  the  upper  or  low4^  plate,  in 
which  is  a  semi-circular  depression  to  receive  the  tip  of 
Ae  finger,  and  thus  to  move  the  rule  forward  or  back^ 
^irard.  • 
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N*  II.  . 

PREVENTION  OF  FORGERY. 


7%e  Thanks  of  the  Society  were  this  Session  voted 
to  Messrs.  Pericins,  Fatrman,  and  Heath; 

for  their  very  liberal  offer  of  communicating  to 
the  Society  for  publication  in  the  ensuing  Volume 
of  Transactions^  ce^-tain  parts  of  their  sipERO- 
GRAPHIC  process  for  multiplying  copies  of  ien- 

:gravingSj  particularly  with  a  view  to  the  Pre* 
VENTION  OP  Forgery*  The  following  com^ 
municatioH  has  been  recdned   m  fmmwpiinca 

from  the  above-mentioned  gentlemen* 

SIR; 

The  Society  for  the  Encouragement  of  Arts,  Manu- 
fftctored,  and  Commerce  having  devoted  so  mudi  of  their 
valuable  time  to  investigating  the  different  methods  pro- 
posed for  the  jHrevention  of  the  forgery  of  Bank  notes^ 
vre,  the  proprietors  of  the  fiidepegncpbic  art,  believe  that 
a  full  account  of  our  plan  (which  has  been  in  succecisful  ^ 
operation  many  years  in  America,  and  is  now  adopted  by 
many  banks  in  this  country)  will  not  be  thought  unworthy 
of  their  attention. 

We  will,  in  the  first  place  state  what  we  consider  to  be 
the  grand  basis  ^f  security  in  this  plan,  and  secondly,  the 
means  of  executing  it.  Although  it  is  certainly  not  a  new 
idea,  that  the  greatest  security  which  could  possibly  be 
affprded  in  preventing  forgery  would  be  that  of  employing 
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a  combination  of  the  talents  of  the  first-rate  artists  iii  fa^ 
bricating  a  bank  note  plate,  and  of  having  the  notes 
always  identically  the  same ;  yet  we  conceive  the  follow- 
ing plan  to  effect  this  object  is  entirely  new.  It  is  the 
power  of  re-producing  and  multiplying  the  works  of  the 
greatest  artists,  which  constitute  the  strength  of  this  sys- 
tem ;  it  is  the  basis  on  which  we  build  our  hopes.  The 
method  of  multiplying  engravings  is  as  follows  : 

A  steel  plate  (Uie  method  of  preparing  which  will  be 
hereafter  described),  is  engraved  or  etched  in  the  v^ual 
way ;  it  is  then. hardened.  A  cylinder  of  very  soft  steel, 
of  from  2  to  3  inches  in  diameter,  is  made  to  roll  back- 
wards and  forwards  on  the  surface  of  the  steel  plate,  until 
the  whole  of  the  impression  from  the  engraving  is  seen 
on  the  cylinder  in  fdto-relievo :  after  this  cylinder  has 
been  hardened,  it  is  made  to  roll  backwards  and  forwards 
on  a  copper  or  soft  steel  plate,  and  a  perfect  fao-^simile  of 
the  original  is  produced  of  equal  sharpness.  The  follow- 
ing calculations  will  show  to  what  extent  this  system  of 
preventing  forgery  may  be  carried. 

Suppose  20  of  the  best  historical  and  other  engravers 
were  employed,  each  to  engrave  a  vignette ;  each  vignette 
to  occupy  4  square  inches,  and  each  artist  to  expend  6 
months  on  his  vignette :  let  these  20  vignettes  be  trans- 
ferred to  two  steel  plates,  one  for  the  front  of  the  note,  and 
the  other  for  the  back ;  the  result  will  be,  that  one  man 
(could  such  an  one  be  found)  would  be  occupied  10  years, 
or  20  men  6  months,  to  produce  anote  of  equal  goodness. 
Is  it  possible  to  suppose  any  thing  better  can  be  adopted, 
than  to  make  it  unprofitable  to  be  engaged  in  such  busi- 
ness? If  a  bank  note  plate  can  be  made  to  cost  10,000/. 
(which  would  be  the  case,  if  20  artists,  whose  time  would 
be  worth  1,000/.  per  annum,  were  engaged  6  months 
each),  would  it  not  be  much  less  likely  to  be  imitated 
than  one  that  would  cost  but  5  or  10/.  ?  If  a  bank  plate 
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can  be  ihade  to  contain  the  work  of  20  of  the  best  artist» 
in  the  world,  could  another  plate  of  equal  goodness  be 
made  without  employing  the  same  artists?  It  is  hardly  to 
be  presumed  that  20  ftuch  artists  would  be  engaged  in 
making  a  spurious  note;  but  admitting  it  possible,  it 
would  not.  be  a.  fac-simile,  and  might  be  easily  distin- 
guished fro;n  the  true  note>  by  any  one  acquainted  with 
the  original.  One  of  the  peculiar  features  of  this  inven- 
tion is,  that  any  one  may  be  fumidhed  with  a  perfect  fac- 
simile of  the  whole  or  of  any  part  of  the  original  note ; 
which  will  serve  to  identify  the  note  if  good :  this  is 
owing  to  the  infinite  number  of  impressions  that  may  be 
obtained  from  the  original  engravingj  Having  shown 
that  a  plate  may  be  made  to  cost  10,000/.,  we  will  under- 
take to  prbve  that  it  is  not  incompatible  with  economy. 
To  show  the  economy  of  this  plan  in  its  best  light,  we 
must  be|*allowed  to  apply  it  to  the  best  advantage,  which 
would  be  by  its  being  adopted  by  a  bank  whose  daily 
consmnption  is  not  less  than  26,000  notes. 

Suppose  the  first  steel  plate  costs  10,000/.,  the  next 
999  plates  will  only  cost  10,000/. :  then'1,000  steel  plate? 
-win  amount  to  20,000/.  '  Each  steel  plate  will  print  at 
least  160,000  impressions ;  of  course  1,000  plates  would: 
fumidh  160,000,000  of  impressions,  which  is  the  number 
that  would  be  wanted  in  20  years,  at  26,000  impressions 
per  day.  Now,  the  cost  of  impressions  from  steel  plates 
would  be  (where  the  above  number  is  wanted)  one  penny 
for  31^  impressions ;  whereas,  if  copper  plates  were 
used,  which  cost  only  dL  each  plate,  the  number  of  im-- 
pressi<:fts  for  a  penny  would  be  but  8i,  since  a  copper 
plate  prints  but  6,000  impressions  before  it  is  worn  out. 

Another  tery  important  consideration  is,  that  steel  plates 
admit  of  an  improved  method  of  printing,  and  when 
worked  to  the  greatest  advantage,  wiU  make  a.  saving  of 
60  per  cent;   this  saving,  in  20  years,  in  printing  the 
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dkire  liimibet  of  ML^  ircfold  be  7ft$000i;ii»ydi  wbidd 
not  oidy  pay  (he  wBole  cost  of  ]iiak&%  the  {siate^  Mt 
l^ve  fit  bUance  of  55^0001. 

^his  sjrstem  of  iMkiiig  pfates  snd  of  j^iintnig;  in^ 

ipply    equally  we)l  to  that  of  omamenting   smiidkfd 

works,    particularly    bibles,    prayetr    bookii/  priiftevs, 

teteciiiBms,  gpellitag   books,  iiatimd  hntory,  iokd  plfi- 

losophy.     In   proportion  to  tbd   ^umbe^  wMy^^'i9& 

be  the  advaiitage  of  adopth^g  tbi§  piaa.    it  id  ofteft  fbii 

tase  In  this  country,  that  frOiA  4  to  6  copper  j^tes  are 

worn  out  in  one  edition,  aifid  ndt  half  tfie  iibpvessioA^ 

perftct.    A  hardened  eteet  plate  wiQ  print  moi^  pr(»f 

ifripressibns  than  the  above  nnbber  of  cdpper  pl^Ktea  dtkk 

iiimish,  even  of  common  impresBionB.    Tina  filet  in  tde* 

monstrated  by  the  plates  Noit.  XXXIX  tod  XL^  acic^- 

pabying  this    commuiUcatiott.     The  impre^i^ns  IkHa 

plate   No*  XXXIX,  are  of  die  iitfSt  inipiHesffldn§^  tgkiSn 

firom  the  plate.    T%e  impressions,  plate  Nb.^  XA, -^l^e 

taken  after  35,000  impressions  had  Wen  fakc^^ftoti^'ft. 

Thid  plate  will  also  show  tlie  jpractioalnlity  of  idei^%. 

The  four  medallions  by  inspection  wOl  be  taxtM  io  l£^ 

perfectly  the  same,  Rnefor  line  end  dot  for  doi%    B^^eisi- 

mining  the  machine  engraving,  particularly  (he  ^h^; 

the  two  styles  of  work,  viz.  copper  plate  a^'d  lettJer^-phfc^ 

printing  will  be  seen  beautifully  combined.    This  is  e& 

fbcted'  by  the  process  of  transferring  soifd  re-transferHng. 

This  kind  of  engraving  is  extremely  difictilt  tly  ilniaa^te. 

lliis  machine,  Which  is  denominated  the  geometfiealI«tb^ 

was  invented  in  America  by  Mr.  Asa  Spencer.  Its  poyk4fi& 

for  producing  variety  &re  eq^aUedonly  by  thekateidtiiCOfj^ ; 

but  for  beautiftil  patterns  it  surpass^evieiy  fyi^^  file. 

kind.    It  has  one  of  the  pecnhttrities  of  Ae  kaldd&lR^dj^, 

vi2.  that  die  turning  of  &  screW,  like  the  turning  ^f  Hfe 

Meidoscope,  produces  an  entire  new  pattern, Ai^iiS^)^ 

never  before  seen,  and  perhaps  woxdd  never  be  'sfeen  agiid. 
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TMft  paMem  hdwe Ver  mky  be  pdrpetteUd  ^  Vf  Ihe  ttins^' 
ferring  process.  We  are  now  printing  from  a  plate  of  tlve 
ioto^t  ddicate  work,  irfaich  baa  already  pHnted  above 
100,000 impressidiaB^ sUdis  yet  sdund.  We  caxmot  yit 
«ay,  how  longa  wdl  hardened  sted  jdate  ^il  last,  haVing: 
ikever  printed  more  than  600,000  impressions  from  tlii& 
48ame  {date:  it  should  however,  be  observed,  that  Ihii^ 
phte  coh&oated  prmcipklly  of  writing,  or  work  quite  as 
i9trong«  It  may  also  be  observed,  that  the  impressiotifa^ 
are.  yet  good.  The  mahufacttire  of  printed  caiieoes, 
ribbons,  Sec.,  tis  weQ  as  6f  earthenware,  may  be  inuc^h  im- 
proved by  adopting  this  system;  ai^d  we  ave  happy  to 
say  that  experimients  are  soon  to  be  xaadJe  thereof.  This 
improvement  in  engraving  wil)  apply  to  ^bout  one* 
qliluirter  of  the  pr^ent  nutnber  of  plates  ns^d.  The 
^thei*s  must  necessarily  be  of  copper,  a(S  a  svfficieiit 
umaiiber  of  impressioK^  would  nbt  be  wanted  to  djefmf  the 
expense  of  a  ^eel  plate.  Not  le»s  thail  a  number  of  hxU 
pressions  whicb  woxild  wear  out  three  copper  plates  \kraid 
Warrant  the  making  a  steel  plate.  Bat  smdi  is  tht  «ium«>' 
bier  of  s^objects  to  which  this  art  will  apply,  and  <!be  greiitt' 
indademient  to  publishers  to  embellish  tibteir  woiks,  where 
large.  edilbioAs  are  wanted,  which  iheynoW  can  db  ih  pon-^: 
le^aeneepf  its  econ<)my,  thait  instead  of  the  demand  of 
engravers  being  lessened,  it  wiH  be  Tery  much  enhanced; 

The  use  of  fine  and  delicate  engi^ving  for  Barak  totesV 
has  been  objected  to,  in  consequence  of  the  difficidty  of 
printing  on  Such  highfy  niitA  papen  But  thil^  objection 
is  entifrely  got  pver  by. our  ine&od  of  printing*  it  thb 
water  leaf,  and  mzing  after  printing.  This  improv«Khent< 
has  a  tnple  ^vantage,-^that  of  producing  beautiM  uh-» 
priessions,  having  on  its  ^urfaoe,^  after  jporinting,  a  better 
fii%e,  and  pKventing  the  itk  from  Wng  so  easily  thins- 
ferrfed. 

♦  In  order  to  describe  the  method  of  preparing  and 

E  2 
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hardening  the  steel  plate  and  dies,  the  following  parti« 
eulars  are  necessary : 

'  In  .Older,  to  decarbonate  the  siirfiaces  of  cast  steel 
plates,  cylinders,  or  dies,  by  which*  they  are  rendered 
much  softer  and  fitter  for  receiving  either  transferred  or 
engraved  designs,  we  use  pure  iron  filings,  divested  of  all 
foreign  or  extraneous  matters. 

The  stratum  of  decarbonated  steel  should  not  be  too 
thick  for  transferring  fine  and  delicate  engravings ;  for 
instance,  not  more  than  three  times  the  depth  of  the  en-, 
graving :  but  for  other  purposes  the  surface  of  the  stieel 
may  be  decarbonated  to  any  required  thickness. 

To  decarbonate  it  to  a  proper  thickness  for  fine  en- 
gravings, it  is  to  be  exposed  for  four  hours  in  a  white 
heat,  inclosed  in  a  cast  iron  box,  with  a  well  closed  lid.. 
The  sides  of  the  cast  iron  box  are  made  at  leaat  three 
quarters  of  an  inch  in  thickness  ;  and  at  least  a  thickness: 
of  half  an  inch  of  pure  iron  filings  should  cover  or  sur- 
round the  cast  steel  surface  to  be  decarbonated.  The 
box  is  to  be  suffered  to  cool  veiy  slowly,  which  may  be 
efiected  by  shutting  off  all  access  of  air  to  the^  furnace, 
and  covering  it  with  a  layer  six  or  seven  inches  in  thick- 
ness, of  fine  cinders. .  Each  side  of  the  steel  plate,  cy- 
linder, or  die,  must  be  equally  decarbonated,  to  prevent  it 
from  springing  or  warping  in  hardening.  '  It  is  also  found, 
that  the  safest  way  to  heat  the  plates,  cylinders,  or  di^s, 
is  by  placing  them  in  a  vertical  position. 

The  best  cast  steel  is  preferred  to.  any  other  sort  of 
steel  for  the  purpose  of  making  plates,  cylinders,  circular 
or  other  dies;  and  more  especially,  when  such  plates, 
cylinders,  or  dies  are  intended  to  be  decarbonated.  For 
the  reason  given  above,. the  steel  is  decarbonated,  solely 
for  the  purpose  of  rendering. it  sufficiently,  soft  for  le-. 
ceiving  any  impression  intended  to  be  made  thereon ;  it  is 
therefore  necessary  that,  after  any  piece  of  steel  has  been 
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fio  decarbonated,  whether  it  be  in  die  shape  of.  a  platd, 
or  a  cylinder,  or  a  die,  it  should,  previously  to  being 
printed  from,  be  again  carbonated,  or  re-conVerted  'into 
•|8teel  capable  of  being  hardened.  In  order,  therefore,  to 
•effect  this  carbonization  or  re-conversion  into  steel,  the 
following  process  is  employed :— a  suitable  quantity  of 
.,l<^ather  is  to  be  converted  into  charcoal  by  the  well- 
known  method  of  exposing  it  to  a  red  heat  in  an  iron 
retort,  for  a  sufficient  length  of  time ;  or,  until  most  of  the 
evaporable  matter  is  driven  off  the  leather.  Having  thus 
prepared  the  charcoal,  it  is  reduced  to  a  very  fine  pbwder  •; 
then  take  a  box  made  of  cast  iron,  of  sufficient  dinien^ 
isions  to  receive  the  plate,  cylinder,  or  die,  which  is  to  be 
jre-con verted  into  steel,  so  as  that  the  intermediate  space 
^between  the  sides  of  the  said  box,  and  the  plate,  cylinder, 
or  die,  may  be  about  one  inch.  This  box  is  to  be  filled 
with  the  powdered  charcoal,  and  having  covered  it  with 
a  well  fitted  lid,  let  it  be  placed  in  a  fiunace  similar  to 
those  used  for  melting  brass,  when  the  heat  must  be 
gradually  increased,  until  the  box  is  somewhat  above  a 
red  beat ;  it  must  be  suffered  to  remain  in  that  state  till 
all  the  evaporable  matter  is  driven  off  from  the  charcoal. 
Then  remove  the  lid  from  the  box,  and  immerse  the  plate, 
cylinder,  or  die^  into  the  powdered  charcoal ;  taking  care 
to  place  it  as  nearly  in  the  middle  as  possible,  so  that  it 
may  be  surrounded  on  all  sides  by  a  stratum  of  the  pow- 
der, of  nearly  an.  uniform  thickness.  The  lid  being  re- 
pjl^aced,  the  box,  with  the  plate,  cylinder,  or  die,  must  re* 
main  in  the  degree  of  heat  before  described,  for  from 
three  to  five  hours,  according  to  the  thickness  of  the 
plat^,  cylinder,  or  die  so  exposed.  Three  hours  are  su£* 
ficieQt  for  a  plate  of  half  an  inch  in  thickness  ^  and  five 
hours  when  the  steel  is  one  inch  and  a  half  in  thickness^ 
After  the  plate,  cylinder,  or  die  has  been  thus  esposed  to. 
the  %e  for  a  sRfficient  lei^h  of  time^  take  it  from  the 


Digitized  by 


Googk 


fi4  POIITi;  ARTS. 

box  and  fanioediately  plunge  it  into  cold  water.  It  » 
ipportant  here  to  obsenre,  that  it  is  found  by  expemnce 
that  the  plates  or  other  pieces  of  steel  when  phoiged  into 
cold  water,  are  least  liable  to  be  warped  or  bent  when  they 
are  Held  in  a  vertical  position,  or  made  to  enter  the  water 
in  the  direction  of  their  length.  If  a  {nece  of  stedy  heatei 
to  a  proper  degree  for  hardening,  be  plunged  into"mte^> 
4NDul  suffered  to  remain  there  until  ^  becomes  cold,  it  is 
found .  by  experience  to  be  very  liable  to  crack  or  break* 
and,  in  many  cases,  it  would  be  found  too  hard  for  the 
.operations  it  was  intended  to  perforin.  If  the  steel  cracke 
-or  breaks,  it  is  spoiled.  In  order  to  render  it  fit  for  use, 
shonld  it  happen  not  to  be  broken  in  the  hardening,  it  is 
the  common  practice  to  heat  the  steel  again,  in  order  to 
^seduce  or  lowf  r  its  temper,  as  it  is  technically  called.  Tbe 
degree  of  heat  to  which  it  is  now  exposed  detemnaes  the 
luture  degree  of  hardness,  or  the  temper,  and  this  is 
indicated  by  a  change  of  colour  upon  the  surface  of  the 
•teeL  During  this  heating  a  succession  of  shades  is  pro- 
duced from  a  very  pale  straw  colour  to  a  deep  blue.  It 
is  found,^however,  by  long  experience,  that  on  plungmg 
the  heated  steel  into  cold  water,  and  suffering  it  to  remam 
there  no  longer  than  is  sufficient  for  lowering  the  tem- 
perature of  the  steel  to  the  same  degree  as  that  to  wUth 
a  hard  piece  of  steel  must  have  been  raised,  in  order  to 
temper  it  in  the  common  way ;  it  not  only  produces  Ae 
same  degree  of  hardness  in  the  steel,  but,  what  is  of 
much  more  importance,  almost  entirely  does  away  the 
risk  or  liabiUty  of  its  cracking  or  breaking.  It  is  impos* 
sible  to  communicate  by  words,  or  to  describe  Ihe  cri- 
terion by  which  we  can  judge  of,  or  determine,  when  the 
steel  has  arrived  at  the  proper  degree  of  temperature, 
after  being  plunged  into  cold  water;  it  can  only  he 
learned  by  actual  observation,  as  the  workman  mxM  be 
guided  entirely  by  the  kind  of  hissmg  or  singing  ^noBle, 
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wbicb  tbe  h^l^  stgfl  pro4«ce?  in  tj^e  Y?ter  y^Jile  pool- 
ing* Fl^Pia  tbj^  moment  of  its  b^upig  first  pippged  into 
^e  v^^r,  a  Tftryipg  spun^d  shrill  be  pl^seryed ;  and  it  is  at  fi 
i^itoiS)  toPl^  jbefpre  th.e  JXQm  oe^s^,  that  t}ie  ^Qisct  to  be 
I>DQduce^  is  loiovn*  'niieoi)]y.dii::QQtionS' which  can  be 
giTfOjT  whereby  the  experi»feQtoIj§t.QPtfi  be  benefitted,  afe 
as.  follow j:  namely:,  to  tdk^  a  ^^ce  pf  steel  which  Ifas 
«lread|f  been  jhardeoied  by  T^jn^yn^  in  th^  water  till  cold ; 
and,  by  the  conunon  method  of  .^ain  heating  it,  jto  let  it 
be  brought  to  the  pale  yellow,  or  straw  colour,  which 
indicates  the  desired  temper  of  the  steel  plate  to  be 
hardened  by  the  above  process ;  as  soon  as  he  discovers 
this  colour  to  be  produced,  to  dip  the  steel  into  water  and 
attend  carefully  to  the  hissing,  or,  as  some  call  it,  singing 
noise,  which  it  occasions ;  he  will  then  be  better  able, 
and  with  fewer  experiments,  to  judge  of  the  precise  time 
at  which  the  steel  should  be  taken  out.  It  is  not  meant 
to  be  understood  that  the  temper  indicated  by  a  straw  co- 
lour, is  that  to  which  the  steel  plate,  cylinder,  or  die,  should 
be  ultimately  reduced ;  because  it  would  then  be  found 
too  hard ;  but  merely  that  the  temperature  which  would 
produce  that  colour,  is  that  by  which  the  peculiar  sound 
would  be  occasioned  when  the  steel  should  be  withdrawn 
from  the  water  for  the  first  time.  Immediately  on  with- 
drawing it  from  the  water,  the  steel  plate,  cylinder,  or  die, 
must  be  laid  upon,  or  held  over  a  fire,  and  heated  uni- 
formly, until  its  temperature  is  raised  to  that  degree  at' 
which  tallow  would  be  decomposed ;  or,  in  other  words, 
until  smoke  is  perceived  to  arise  from  the  surface  of  the 
steel  plate/  cylinder,  or  die,  after  having  been  rubbed  with 
tallow.  The  steel  plate,  cylinder,  or  die,  must  then  be 
again  plunged  into  water,  and  kept  there  until  the  sound 
becomes  somewhat  weaker  than  before.  It  is  then  to  be 
taken  out,  and  heated  a  second  time  to  the  same  degree, 
by  the   same  rule  of  smoking  tallow  as  before;   and 
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the  third  time  phinged  into  water,  till  the  sound  becomea 
again  weaker  than  the  last.  Expose  it  a  third  time  to  the 
fire  as  before ;  and,  for  the  last  time,  return  it  into  the 
water  and  cool  it ;  after  it  is  cooled,  clean  the  surfiu^  of 
the  steel  plate,  cyUnder,  or  die ;  and  by  heating  it  over 
the  fire,  the  temper  must  be  finally  r^uced  by  bringix^  on 
a  brown,  or  such  other  lighter  or  darker  shade  of  colour,  as 
may  best  suit  the  quality  of  the  steel,  or  the  purpose  to 
which  it  is  to  be  applied. 
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N-  I. 
IMPROVED  SERVICE  PIPE  FOR  CISTERNS. 

The  sum  o/*  Five  Guineas  was  ihis  Session  pre- 
sented to  Mr.  Wm.  Bullock,  Star  Courty 
Compton  Street  J  ^oAo, /or  an  Improved  Ser- 
vice Pipe  for  Cisterns.  The  following 
communication  has  been  received  from  him  on 
the  subject^  and  one  of  the  Instruments  is  placed 
in  the  Society's  Repository. 

3,  Stor  Court,  Compton  Street, 
SIR ;  Soho,  March  29, 1820. 

I  HEREWITH  send  for  the  judgment  of  the  Society 
of  Arts,  &c.,  an  improved  water  service  for  cisterns^  in 
which  the  floating  ball,  instead  of  being  attached  to  a 
stop  cock,  as  is  the  usual  practice,  is  made  to  open  and 
shut  a  valve  of  very  simple  construction.  By  the  sub- 
stitution of  a  valve  instead  of  a  stop  cock  the  waste  of 
water  and  accidents  arising  from  the  stiflfness  and  corro- 
sion of  the  latter  are  entirely  avoided,  and  a  much  freer 
passage  is  allowed  to  the  water. 
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The  inspection  of  the  instrument  will  9X  once  eq»lun 
its  construction  and  mode  of  action. 

I  am.  Sir, 
A.  Aikin,  Esq.,  &c.  &c.  &c. 

Secretary,  Sfc.  t^.  William  Bvi»iac«. 


Reference  to  the  Engrcning  of  Mr.  Bullock's  Ball  Fake 
for  Cisterns,  Plate  !• 

Fig.  4  is  a  view  of  the  entire  instrument  tapering  at  its 
upp^r  extreifuty,  by  wlfic]^  it  is  inser^d  }n|q  th^  ^^^ce 
main.  A  fulcrum  is  formed  by  a  bent  arm  projecting 
from  the  outside  of  the  orifice  through  which  the  water  is 
discharged ;  and  upon  this  fulcrum  the  rod  or  lever  of  the 
floating  ball  traverses  by  means  o^  two  swivels  or  points 
Xshown  particularly  in  fig.  8),  which  work  in  two^  shallow 
libleSy  one  on  each  side  of  the  fulcrum.  The  extremity  of 
:^ie  short  arm  ^f  the  lever  raises  the  valve  up,  ^uid  thus 
bUows  the  discharge  of  the  ;water  into  the  cifiterop  When 
jk^§.ci§tcm.is^uJ3^cienilyfiUp4to  ^Q^^^e  }),^,  tjie  l^er 
ceases  to  press  the  valve  up:  in  propqrtjo^  a^^::tfia,bajtj[ 
rises,  the  valve  descends,  and  when  liie  rod  has  reached 
the  position  represented  by  the  dotted  lines,  it  ceases  to 
be  in  contact  with  the  valve,  and  of  course  this  latter 
doses  the  discharging  pipe^  and  is  retained  in  it^pQiitjigii 
.both  by  its  Qwn  .w.^ght,  and  by  the  gressuee  .of.  .th^  vtater 
indie  mam« 

Fig.  ^  ia  a.  section  showing  note  particularly  the,  Qj^rje 
.ofthe.:?a|te  audita  situation.  ;  .      /   ,r    .    -. 

Fig.  7  shows  tjieorifipQof  the  disphargipg  pjji^,  ^i||i 
the  ring  'm}tBx»j^T,.yi7ijimY^ 
.wfidcs,  and  whidi  preyed  the  yahre  fr««i  l}^h?gL:4i^ 

Placed.  .    .       .,  i,.;.-  ,..u.;i     v-.^r;|r 
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ng.  6k^ view  nt  riglit angles  t<^ fig. 4,  nhowing  parti- 
cularly the  form  of  the  ead  of  die  bent  arm^  wUdh  servett 
M  the  fulcrum  to  the  lever. 
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STRIKING  PART  OF  A  CLOCK. 


The  large  Silver  Medal  of  the  Society  nnd 
TwEKTY  GtriNEAS  Were  tkts  Session  Voted  to 
itfr,  John  Prior,  of  Nessfield^near  Skipton^for 

^Ae  STRIKING    PART    OF    A    ClOCK.       The  fol* 

lowing  communication  has  been  receive^  from 
the  candidate^  and  a  Model  of  his  Inventiif^^  i^ 
placed  in  the  Society  s  Repository^ 

Nessfieldy  near  SkiptcMi^ 
SIR;  December  18,  tsld. 

I  BEG  you  will  have  the  goodness  to  lay  the  accom- 
panying model  of  the  striking  part  of  a  Clock  before  the 
Society  of  Arts^  Sec.  a^c,  for  their  insp^ct^pn  and  deci- 
sion. Its  constr^iptipQ  ^  90  oVipijs  ftiat  I  need  not  say 
much  on  that  subject,  as  the  Committee  will  perceive  the 
mechanism  of  it  at  first  sight. 

Before  this  maichine  is  put  in  action,  it  should  be  set 
upright,  in  which  position  the  penduhim,  op,  which  is  the 
same  thmg,  the  hammer,  when  at  rest  will  hang  in  a  Kne 
with  the  pedestaL  This  being  properly  adju'sted,  wind  upon 
ihe  barrel  the  cord  which  bears  the  weight,  and  disen- 
gage the  detent,  whefn  the  pendulum  will  strike  the  hour 
entheb(^. 

This  ap{>aratus  may  be  connected  in  th^  usual  way  with 
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the  train  of  a  clock,  or  it  may  be  adapted  to  a  common 
watch  in  the  following  manner : — 

Take  off  the  outer  case  of  ^the  watch,  if  it  has  any ; 
throw  back  the  glass,  and  lay  the  watch  with  the  face  up- 
wards upon  the  circular  plate  of  brass  fixed  in  front  of 
the  instrument,  and  which  may  be  raised  or  lowered  ac- 
cording to  the  thickness  of  the  watch.  The  watch  being 
in  this  position,  and  having  the  axis  of  its  minute  hand 
concentric  with  the  vertical  axis  of  the  machine,  which 
carries  a  plate  with  60  divisions,  screw  the  sliders  fast 
which  inclose  the  watch.  Then  raise  or  lower  the  plate 
on  which  the  watch  rests  till  the  notch  of  ivory  embraces 
the  minute  hand,  and  screw  it  fast  in  this  position.  Lastly, 
hold  the  upright  axis  firmly  with  one  band,  and  with  the 
other  turn  the  minute  plate  till  the  divisions  on  it  coincide 
with  those  oh  the  face  of  the  watch.  The  machine  will 
now  strike  the  hours  according  as  they  are  indicated  by 
the  watch. 

I  am,  Sir, 
A.  Aikin,  Esq.,  &c.  &c.  8(c. 

Secretary f  8fc.  Sfc.  John  Prior. 


Reference  to  the  Engraving  of  Mr.  John  Pbiob's  striMng 
part  of  a  Clocky  Plate  11. 

Fig.  1  is  a  side  view,  and  Fig.  2  a  bird's^ye  view  of  the 
maclunc :  a,  the.weight ;  b,  the  .barrel  on  the  axis  of  the 
escape  wheel ;  c,  the  ratchet  wheel ;  dj  the  escape  wheel 
of  78  teeth,  this  is  also  the  count  wheel,  the  pins  being  in 
the  rim  as  at  e  e;  f,  the  pallets ;  g  and  h,  the  pendulum 
rod  and  ball,  which  is  also  the  hammer;  t,  the  bell,  placed 
oblique  enough  to  let  the  hammer  clear  it  on  one  side, 
and  only  strike  it  on  the  other ;  k,  the  detent ;  this  detent 
is  raised  by  the  spring  1 1  striking  against  the  slope  stud  nt. 
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of  the  detent  arm;  fig.  3  shows  the  spring  I  separate ;  it 
has  an  arm  n,  projecting  through  the  plate  pp;  the  snail 
q  in  every  turn  presses  against  this  arm,  and  raises  the 
springy  as  shown  by  the  dotted  lines,  and,  on  the  snail 
passing,  the  spring  /,  aided  by  its  weight  r,  strikes  beyond 
its  place  of  rest,  and  by  the  tooth  o,  fig.  4,  raises  the 
detent  stud  m;  s  is  a  pin  to  keep  it  from  rising  too  high ; 
f  is  a  guide  pin  fixed  in  the  plate  p  p,  and  standing 
through  the  forked  end  of  the  spring  I;  v  iq  a  minute 
plate  fixed  under  the  snail  g,  and  moving  stiffly  on  the 
axis  w  by  means  of  a  spring  fixed  below  it ;  on  this  axis 
is  fixed  a  short  hollow  cylinder  of  ivory  ar,  with  a  notch 
in  it ;  y,  fig.  2,  is  an  index  by  which  the  minute  plate  is 
set  to  the  same  time  as  the  watch  which  is  to  be  secured 
in  the  watch-holder  z  z,  in  such  a  manner  that  the  axis 
of  the  minute  hand  is  under  the  axis  w ;  then  raise  the 
watch-holder  till  the  minute  hand  goes  into  the  notch  of 
the  cylinder  ar,  and  fix  it  by  the  screw  1 :  the  minute  hand 
will  then  carry  round  the  snail  9,  and  thereby  strike  the 
hours :.  2  is  the  counter  string  to  wind  it  up ;  3  an  addi- 
tional ball  which  may  be  screwed  on  the  top  of  the  pen- 
dulum  to  make  it  strike  slower.       ' 
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IMPROVED  METHOD  OF  CONSTRUCTINCt 
ROOFS. 


Tke  large  Siltbr  Medal  of  the  Society  waiAii 
Session  voted  to  A.  H.  HoldswortA,  £«y-^ 
of  Dartmouth^  for  an  Improved   Method 

OP     CONSTRUCTING     RoOFS.         The  folM^ 

communication  has  been  received  on  the  subjecl^ 
and  Modeh  of  the  Invention  are  placed  in  m 
Societjf^s  Repository . 

16,  Manchester  Buildings,  Westminster  Bridge, 
8IK;  April  t6^  18$o; 

Trv  tw^  mddelB  which  I  «^d  fadrenvilb  to  die  S<^ 
of  AitSi  8cc.  for  l&eir  uiispeGtion,  are  of  die  timben  of  * 
roof  which  covers  a  building  one  hundred  fetttoDgi^!^ 
thirty<4ieTeD  feet  wide ;  and  as  the  whole  was  constitided 
under  my  directioni  and  appears  to  possess  many  adronr 
tages  over  the  usual  method  of  framing  roofs,  1  a^i^ 
mrous  of  submitting  them  to  the  judgment  of  the  Sod^) 
in  order  that  (if  approved)  they  may  be  offered  to  tb« 
acceptance  of  the  public  through  the  medium  of  4e 
Transactions  of  the  Society. 

The  advantages  which  this  method  affords  are  the 
saving  of  a  considerable  proportion  of  the  timber  ufiually 
employed,  and  the  gaining  for  useful  purposes  the  whow 
space  that  is  contained  within  the  roof. 

I  have  also  constructed  for  a  friend  a  roof  of  the  saia« 
kind  placed  over  his  dwelling  house,  so  that,  with  w» 
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hnlf  six  fi&dt  iibove  his  lipplbr  floor,  he  gpts  high  rooiiiisf> 
whilst  on  the  outside  his  house  appears  v^  low:  hid 
bttmd^  haylofts,  8u^.,  are  built  qu  the  feamJe  plan.  '. 
.  Hie  mode  in  which  I  hare  constructed  these  roofs  is  an 
foHow«:  A  A,  Plate  III,  fig.  1,  being  the  waQs  of  the 
house,  and  B  one  of  the  timbers  of  the  uppermost  floori 
resting  on  sleepers//,  let  into  the  widl,  I  fix  tWo  pieces 
of  wood  D  D,  on  die  top  .of  the  wall,  resting  aido  on 
sleepers  //.  The  principals  C  C,  forming  each  pair,  ar^ 
then  Rented  at  the  bottoih  into  the  pieces  D  D,  and  are 
fitt&tened  to  each  other  atthe  tc^  by  iron  pins.  Each  pait 
of  principals  is  supported  by  two  arch  pieces  EE ;  these 
pieces  are  in  their  grain,  and  are  fonned  on  .the  plan  re* 
commended  by  Mr.  Hookey  of  the  King's-yard  at  Wool- 
wich, to  whom  the  country  is  so  much  indebted  for  this 
method'of  coDFerting  timber.  They  arecut  lengthways  by 
a  saw  into  three  pieces,  to  within  two  feet  of  one  tod,  are 
iitea  placed  in  a  steam  kiln,  and  boiled  until  they  will  bend 
freely,  when  they  are  fixed  to  a  mould  and  left  to  cool^ 
after  #hi«h  a  few  pins  of  wQod  are  driren'  throngh  lihem 
to,  keep  the  pieces  so  cut  from  again  flying  open.  The 
aiich  jdeces,  willget.a  little. ont  of  plsiceiwhen  taken  frotti 
Ikeottould,  but  will  easily  be  brought  b»:k,  and  when  se* 
cur^  under  the  princip^,  will  fit  (he  more  firmly. 

iThese.  aioh  pieces  are  let  by  their  lower  end  into  the 
beam  B,  of  the  floor,  and  are  thus  firmly  pinned,  while  at 
the  top  they  cross  one  another,  and  each  butts  against  its 
opposite  principal.  They  are  also  secured  by  iron  straps 
to  die  short  pieces  D  ID,  on  which  the  principals  rest, 
which  latter  are  thus  prevented  from  sinking  and  thrust- 
ing out  the  walls,  and  the  whole  makes  a  stifl*  and  com- 
pieat  framing,  on  which  the  longitudinal  rafters  h  h,  and 
the  transverse  pieces  g  g,  are  fastened  in  the  usual  man- 
wast.  In  the  middle  of  the  building,  where  four  principals 
and  as  many  arch  pieces  meet,  and  consequently  cannot 
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cross  eacfai  other  aa  in  fig.  1,  I  have  inserted. a  kind' of 
king-post  in  which  the  ends  are  secnred,  fig.  2. 

In  a  common  hayloft,  or  cottage,  the  same  advantages 
may  be  obtained,  by  letting  the  principals  rest  on  short 
pieces  of  wood,  which  may,  as  before  described,  be  at- 
tached by  a  strap  of  iron  to  another  piece  going  from  the 
beams  of  the  floor  to  the  middle  of  the  principal  inmoie- 
diately  under  the  couple  beam,  where  it  may  be  secured. 
It  may  be  made  of  straight  timber ;  but  in  the  country, 
where  there  is  always  crooked  timber  enough  about  a 
farm,  of  no  use  for  house  work,  this  will  be  employed  to 
greater  advantage,  as  it  will  save  what  is  of  more  value  to 
the  carpenter,  and  at  the  same  time  will  give  more  space 
in  the  room. 

It 'should  be  observed  that  roofs  over  bams  or  pther' 
buildings  which  have  only  a  ground  floor  may  be  con- 
structed in  the  same  way,  care  being  always  taken  to 
bring  the  feet  of  the  arch-pieces  so  far  down  the  wall  as  to 
give  them  a  firm  bearing.  .    .     . 

The  principals  of  the  roof  represented  by  one  of  the  ac- 
companying models  are  forty  feet  long,  and  those  which 
stand  angularly  in  the  middle  of  the  building  are  fif^-six 
feet  long ;  and  from  the  complete  success  of  this^  experi- 
ment, I  should  not  hesitate  to  apply  the  same  principle  to 
a  roof  of  any  given  span  for  which  timber  of  sufficient 
length  could  be  procured. 

I  am.  Sir, 
A.  AiUn,  Esq.,  &c.  &c.  &g. 

Secretary,  S^c,  S^c,  A.  H.  Holdswortb. 
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BED-STONE  OF  A  CORN  MILL. 


The  large  Silver  Medal  o/"  the  Society  was  this 
Session  voted  to  Mr.  T.  Austen,  of  WaUham 
Abbey  Mills,  for  his  improved  method  of  supporting 
and  adjusting  the  Bed-Stone  of  a  Corn  Mill. 
The  following  communications  have  been  received 
on  the  subject^  and  a  Model  of  the  Invention  is 
placed  in  the  Society's  Repository. 

Waltbam  Abbey^ 
SIR;  April  14tb,  1819. 

I  BEO  leave  to  submit  to  the  coxisideratipn  of  the 
Society  of  Alts,  &c.,  an  improvement  in  the  mode  of  ad- 
justment of  the  Bed-stone  of  a  Com  Mill. 

The  methods  hitherto  adopted,  are  attended  with  mudi 
"practical  difficulty,  and  loss  both  of  time  and  of  produce, 
it  being  particularly  requisite  that  all  bed-stones  of  com 
mills  should  be  kept  perfectly  level  and  firm  on  their  bear- 
ings, in  order  to  obtain  a  good  quality  of  flour. 

To  obviate  this  difficulty,  I  have,  adopted  an  improve- 
ment in  a  mill  belonging  to  ,the  Honourable  Board  of 
Ordnance,  at  Walthakn  Abbey,  which,  is  found  to  answer 
every  intended  purpose,  uniting  to  simplicity  of  constmc- 
tion,  accuracy  of  adjustment. 

The  model  accompanying  this,  will  show  the  principle 
of  my  improvement.  ^ 
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The  bed-ntone  is  fixed  fast  in  a  strong  cast  iron  frame, 
bedded  in  plaster  of  paris,  and  is  of  one  uniform  strength. 

The  bottom  frame  is  of  cast  iron,  with  three  screws  in 
the  bottom  part  placed  on  the  plan  of  a  triangle,  for  the 
top  frame  with  the  bed-stone  te  lie  on ;  it  is  always  finn 
and  easily  adjusted^  which  is  not  the  case  id  the  mode 
generally  adopted  wherein  wedge»  are  ntfed. 

The  fonr  screws  in  the  sides  of  the  bottom  frai&e,  itfeto 
adjust  the  bed-stone  horizontally. 

Trusting  this  will  meet  the  approbation  of  the  Society, 
I  am,  Sir, 
A.  Jikin,  Esq.  &c.  8tc.  &c. 

Secretary f  ifc.  t^c.  Ttio»A9  Aostbn. 


CERTIFICATES, 

Wahham  Abbey, 
April  Ulh,  1819- 

W«,  the:  undersigned  do  hereby  certify,  that  the  princi- 
ple adopted  by  Mr.  Thomas  Austen,  of  Waltham  Abbey, 
in  the  county  of  Essex,  for  the  purposfe  of  adjuf^g^^^ 
bed-stone  of  a  com  mill  so  thai  it  will  lie  firai  09  its^N^' 
ings,  fully  answeirs  the  intended  purpose,  u{)on  H,  ^  y 
two  years  at  the  Waltbam  Abbey  cohi  rafli,  wjd  is^^^' 
dently  a  public  benefit,  as  it  produces  more  flojufc^^'^ 
weight  of  oflal  from  a  given  quantity  of  wheat tbari^i^ 
mode  heretofore  in  general  use,  of  wfedging  thfe  bi^d^D^ 

VP- 

JbHH  Bt,  Wiaj^r  Comfavy  Royal  Mngwiain* 

WiLiiAM  DftATsoM,  C&ri  ^fAf  TFdnb, 
GfeottoE  Bar^jss,  Cterkl 
Jottir  KiLUCK,  Hackney'y^Pt&f^tohii^  lei^H' 
John  KiLLicK,  JwTi.   .../     Commiih 
i^.  Aikin,  Esq. 
Secretary,  Sfc,  l^c. 
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Harlow,  Essex, 
Oct.  29th,  ip>9. 

l^litiptQ  WaUbaj^Al^^y  pill^;  by  Mr.  AiistQii^  I  hereby 
Q^ify  them.t^e^li^Q  ^^s^bmd;^  upqn  aj^ipciple  bx  superior 
^  aay  J  hav^  y^t^eee^  both  with  respect  to  tl^e  facility  of 
odjiwttiiig  thet.bcMHltoiie^  and  th^  ^ucdity  of  support  which 
they  render  to  tb^  back  and  sl^rt  of  it  in  all  its  paprts ;  |pd 
BQ&iK  ami  ioonyiiiped  of  thw  utility^  that  I  haye  intro- 
duced thep^  into  a  new  water  com  miU^  which  I  am  now 
erectingy  with  four  i^r  pf  stones,  as  they  comp]|etieIy  ojb* 
▼iate  the  difficulty  which,  in  the  course  of  my  practice,  I 
have  frequently  experienced  in  levelling  the  bed-stone 
correctly,  and  at  the  same  time  to  give  the  teeth  of  the 
stone  pinion  the  proper  hold  inthose  of  the  sp^r  wheel. 
William  Redinoton,  Millwright. 


.     .       Oreepwich, 
SIR;  May  25tb,  ldl9. 

I  HAVB  examined  your  method  of  laying  and  adjusting 
the  lower  or  bed-stones,  in  com  mills,  and  am  of  opinion 
that  it  may  be  applied  with  great  advantage  to  mills  in 
general  (particularly  where  the  framing  is  weak),  as  the 
levelling  may  be  performed  in  a  very  short  lime  by  any 
miller,  with  only  the  assistance  of  a  level ;  and  when  it' is 
considered  of  what  importance  to  the  miller  it  is,  that  the 
stones  should  be  kept  level,  the  advantage  of  the  above 
method  will  be  very  evident* 

I  am.  Sir, 
Sec.  8lc.  &c. 
To  Mr.  Austen,  t.  Penn,  Milbimght. 
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Mill-place,  Greenwich, 
5XR;  Nov.  lUh,  1819. 

The  bed-stones  of  a  com  mffl  at  preBentunSer  my  di 
rection  having  been  out  of  an  horizontal  position,  great 
inconvenience  has  been  experienced,  and  much  labour  re^ 
quisite  to  render  them  horizontal  by  means  of  wedges, 
which  are  often  displaced  and  are  troubtesoBae  to  adjifet. 

Mr.  Thomas  Austen,  of  Waltham  Abbey,  has  this 
day  called  upon  me  and  cicplained  his  method  of  eflbctiiig 
this  purpose  by  three  adjusting  screws,  &c.,  which 
appears  so  easity  and  precisely  to  answer  every  purpose 
of  obtaining  a  perfectly  horizontal  positi<m,  that  I  shall 
advise  the  immediate  adoption  of  his  plan. 
-        ■  ■  I  am.  Sir, 

A.Aikin,  Esq.  8cc.  &c.  8cc. 

Secretary y  ^c.  ^c.  William  Cooke. 


Reference  to  the  Engraving  of  Mr.  Thomas  Austen'^s 
method  of  laying  and  adjusting  the  Bed-Stone  of  a  Com 
M//,  Plate  IV. 

Fig.  1,  a  section  through  the  mill  stones  and  the  floor; 
a,  the  bed-stone  fixed  in  a  cast  iron  case ;  b  b  bb,  the  bed 
of  cast  iron ;  c  c,  two  of  the  three  adjusting  screws  on  the 
points  of  which  the  stone  rests ;  dddd  (figs.  2,  3),  four 
screws  to  adjust  the  stone  sideways ;  e  e,  two  beams  on 
which  the  floor  and  cast  iron  bed  rests^  the  ends  bb  being 
let  in  level  with  the  surface  ;ff  joists ;  g  g,  the  floor ;  h  A, 
a  raised  flat  circle  of  wood  to  cover  the  adjusting  screws 
and  bed,  close  to  the  stone ;  t  t,  bolts  whid^  fasten  it 
down ;  k  k,  the  case  which  incloses  the  stones ;  /,  the 
hopper ;  wi,  the  shoe ;  n,  the  damsel ;  o,  the  upper  stone, 
which  is  turned  by  die  axis  p. 
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Fig,  2,  a  bird^s  eye  view  of  the  bed-stone  and  cast  iron 
bed,  resting  on  the  beams  e  e ;  fig.  3,  the  under  side  of  the 
east  iron  bed  and  stone. 

Fig.  4,  a  perspective  view  of  the  stone  in  a  simple  iron 
bed  adapted  to  lay  on  an  old  door;  it  is  cast  without  the 
arms  b  bbb,BS  shown  in  the  other  figure.  . 

Fig.  5;  a  larger  section  of  the  cast  iron  box,  in  which 
the  axis  p  turns ;  q,  a  metal  collar  which  keeps  the  grain 
from  the  axis ;  the  upper  part  r,  of  the  axisp,  is  octagonal, 
to  fit  the  octagonal  hole  of  the  iron  box  s,  to  the  pin  t,  on 
which  the  upper  stone  o  hangs ;  fig.  6  shows  a .  side  view, 
and  fig;  7  a  bird's  eye  view  of  the  iron  bar  which  ia  fixed 
in  the  upper  stone ;  vv,  cross  arms  which  drop  into  the 
cross  of  the  box  s,  fig.  8 :  these  cross  arms  are  shaped  like 
a  gothic  arch,  as  shown  in  fig.  6 ;  the  box  s,  on  the  axis  p, 
gives  motion  to  this  bar,  and,  by  means  of  it,  carries  round 
the  upper  stone;  fig.  9,  a  side  view  of  the  box  s,  showing 
the  notch  for  the  bar,  fig.  6,  and  the  bottom  part  of  the 
-damsel  w,  which  it  turns. 

Fig.  1  isdrawntof  inch  to  one  foot;  figs.  2  and  3;  i 
>ifich  to  a  foot ;  figs.  6  to  9, 1  inch  to  a  foot. 
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DOUBLE-DOOR  SPRING. 


Tht.  mm  of  Five  Gu jnbas  vm  this  Session  given 
to  Mr.  Jaues  Whitx^  qf  LaystuU  Street^  for  0 
DoufiL£-DooR  SpRiKo.  ThefoUomng  Cofmhiuu* 
cation  has  been  received  from  the  candidate  on  the 
subject,  and  one  of  the  Instruments  is  placed  in  The 
Society's  Repository. 

Laystall  Streel, 
SIR;  ...       Itfov.  ^rOi,  1819, 

I  BEG  leave  to  submit  to  the  Seeiety  of  AHp,  &q^.  the 
aocofiitmnyiag  mbdel  ofa  Double-floor.  Spriog^i^plfc  tpxj 
be  fixed  either  at  the  top  or  bottom  of  the  doot^  aod  i^  sli 
contrived  that  the  power  of  the  spring  is  the  greatest  when 
the  door  is  shut.  It  is  not  hable  to  get  out  of  repair,  and 
the  expense  is  moderate,  not  exceeding  about  twenty-two 
shillings. 

I  am,  Sir, 
A.  Aikin,  Esq.  &c.  8cc.  &c. 

Secretary f  8^c.  S^c.  James  White. 

On  referring  to  the  last  volume  (the  37th)  of  the  trans- 
actions of  the  Society,  page  102,  will  be  found  the 
description  and  figure  of  a  Double-door  Spring,  by  the 
same  Mr.  White. 

The  intention  and  general  principle  of  each  instrument 
are  the  same,  but  the  arrangement  of  the  parts  being  in 
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the  opinion  of  the  Society  more  compact  and  efficacious 
in  the  present,  than  in  the  former  instrument,  and  the  ob- 
ject itself  being  of  considerable  importance,  it.  has  been 
thought  advisable  to  lay  before  the  public  a  representation 
of  the  instrument  in  its  improved  state. 


Reference   to  the  Engraving   of  Mr.   James  White's 
Double-Door  Springs  Plate  V. 

. :  Fig.  1^  ^  the  dotted  Ikes^  a  a  showpart  of  the  door  shut ; 
b^ibe  center  on  ivhich  the  door  turQs ;  c,  an  arm  carrying 
a  friction  rqHer((f,  fig.  3)^  ee,  two  levers  on  which  the 
spring^  ac^,  and  thereby  holds  the  door  shut ;  g,  a  stop 
which  prevents  th^  levers  being  pushed  farther  than  to 
shut  the  door.  When  the  door  is  shut,  the  sprmg/  acts 
with  half  its  power  on  the  arm  c,  at  full  length,  but  when 
the  door  is  open  as  fig.  2,  it  acts  with  about  one  sixth  of 
its  power  on  the  arm  c,  in  a  direction  which  reduces  its 
efibct  on  the  door  also  about  one-sixth,  whereby  .the  ac- 
tion on  the  door  when  open,  is  one  eighteenth  of  the 
power. which  holds  it  shut;  but  admitting  the  strength  of 
the  spring  to  have  increased  by  one  half,  there  then  re- 
oiains  a  reduction  of  power  equal  to  one-twelfth  of  the 
original  quantity.  These  numbers,  however,  depend  on 
the  proportion  of  the  levers,  and  on  the  part  where  the 
spring  acts. 

In  figs.  1  and.  2,  the  upper  plate  by  which  it  is  screwed 
to  the  floor  is  removed  to  show  the  parts;  its  place  is 
shown  by  the  dotted  lines  and  holes  hhhh. 

Fig.  3,  a  section  of  the  box  ;  a  a,  part  of  the  door  shut ; 
1 1,  a  brass  shoe  screwed  on  the  door ;  the  center  b  is  fitted 
into  a  square  hole,  and  secured  by  a  screw  nut  A:;  /,  a  screw 
which  hooks  on  to  Ihe  spring^  to  regulate  its  power  by 
tumng'thenutvt. 
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N*  VI. 
IMPROVED  UMBRELLA  JOINT, 


The  smaller  or  Vulcan  Silver  Medal  ^mfFiVB 
Guineas  were  this  Session  given  to  Mr.  John 
Smith,  Newcastle  Street^  Fleet  Market,  for  an 
IMPROVED  Umbrella  Joint.  The  following 
communication  has  been  received  from  the  candi- 
date, and  one  of  his  Umbrellas  is  placed  in  the 
Repository  of  the  Society. 

Newcastle  Street,  Fleet  Market, 
SIR;  Dec.  31,1819. 

I  B£0  to  submit  to  the  Society  for  the  Encours^ement 
of  Arts,  &c.,  aD  Umbrella  Frame  that  possesses  a  new  anil 
better  method  of  attacliing  the  stretchers  to  the  ribs  than 
any  now  in  use.  By  means  of  this  improyement,  the  rib 
and  stretcher  are  allowed  to  he  close  to  the  stick  when  the 
umbrella  is  closed,  thus  taking  up  less  room  than  a  com- 
mon umbrella  of  equal  size ;  additional  strength  is  given  to 
the  ribs,  and  the  cover  is  not  hable  to  be  fretted  at  the 
junction  of  the  rib  and  stretcher,  an  accident  that  perpe- 
tually occurs  sooner  or  later  with  umbrellas  of  the  common 
construction. 

I  am,  Sir,  ; 

A.  Allan,  Esq.  &c.&c.  &c. 

Secretary^  S^c.  ^c.  John  Smith. 
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Reference  to  the  Engraving  of  Mr,  Smith's  Umbrella 
Joints  Plate  V. 

Fig.  4,  a  side  view ;  n  n,  part  of  the  rib,  made  of  whale- 
bone ;  0,  the  stretcher,  of  brass  ;  p,  the  connecting  piece, 
also  of  brass. 

Fig.  5,  a  front  view ;  fig.  6/  a  section  showing  the  cut 
which  is  made  into  the  whale-bone  by  means  of  a  circtdar 
cutter ;  p,  a  double  convex  piece,  stamped  out  of  plate 
brass,  and  of  exactly  the  same  curve  and  thickness  as  the 
cutter,  so  that  it  correctly  fills  the  cut  in  the  whale-bone^ 
and  is  secured  in  its  place  by  a  rivet. 

The  figures  are  drawn  of  half  the  real  size. 


N^VII. 
MACHINE  FOR  SWEEPING  CHIMNJES. 

TTie  lesser  or  Vulcan  Sixveb  Medal  and  Ti&k 
Guineas  were  this  Session  voted  to  Mr.  J. 
Skinner,  Dean  Street,  Holborn,for  a  Machini: 
FOR  Sweeping  Chimnies.  The  following 
communication  has  been  received  from  thi  candi-^ 
date,  and  the  Machine  is  placed  in  the  Society^s 
Repository^ 

,  Dean  Street,  Holbora^ 

SIR;  April  4th,  1820. 

I  REQUEST  that  you  will  have  the  goodness  to  lay 
before  the  Society  of  Arts,  &c.,  the  head  of  a  Chimney- 
Sweeping  Machii^e  of  my  invention.  It  has  answered 
satisfactorily  in  the  trials  that  I  have  made,  or  have  caused 
to  be  made  of  it,  and  appears  to  avoid  most  of  the  imperfec- 
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tioDB.  whichj  in  the  oommon  asoending  chimney-sweeping 
dkchin^By  aV6  too  often  the  occakion  of  mn^h  Mss  of 'Hd^y 
embarrassment,  and  imperfect  woft.  It  is  impossible  to 
delm  effectually  a  flue,  the  diameter  of  which  is  irregular 
and  varying,  unless  the  brushes  are  fixed  on  springs  which 
will  fbrce  the  machine  to  occupy  the  entire  width  of  the 
flue.  In  general  diis  effect  is  aimed  at,  and  iis  attained  to 
a  certain  degree  by  the  use  of  whalebone;  but  this  sub- 
stance is  so  much  affected  in  its  elasticity  by  the  weather, 
and  is  so  likely  to  be  permanently  warped  when  introduced 
into  a  obimney  the  soot  of  which  is  on  fire,  that  much  of 
&e  repugnance  to  the  employment  of  machines  instead,  of 
climbing  boys,  is  to  be  attributed  to  this  circumstance.  I 
have  therefore  made  the  springs  in  my  machine  of  steel, 
Kihich,  although  it  enhances  the  prime  cost,  will  not  be 
found  in  the  end  to  be  mqtt  j^xpensive,  and  at  the  same 
time  they  are  both  more  powerful  and  certain  in  their 
operation.  *rhe  constructioil  of  the  machuie  allows  it  to 
pass  through  a  flue  nine  inches  in  diameter,  and  enables  it 
also  to  fill  a  flue  twenty  inches  in  diameter.  In  the  latter 
situation  Acre  ar0  vacant  spaces  about  the  center  of  tike 
od^chine  which  allow  tiie  soot  to  fall  in  proportion  as  it  is 
detached  from  the  sides  by  the  action  of  the  brushes ; 
hence  its  ascent  up  foul  chimnies  is  greatly  facihtated. 
The  machine  itself  accompanies  this  letter,  and  I  shall  be 
happy  to  attend  the  Committee  when  required,  for  the 
jpurpose  of  giving  any  farther  explanation. 

The  cost  of  the  machine,  exclusive  of  rods,  is  from  thirty 
to.  forty  shillings. 

I  am.  Sir, 
A.  Aikin,  Esq.  &c.  6U5.  &c. 

.    Secretary,  fyc.  8^c  James  Skinneb. 
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Reference  to  the  Engrimng  of  Mr.  James  Skinkee's 
Machine ftjr  Sweeping  Chimnies,  Tlate  VI. 

Fig.  lyihe  machine  expanded^  composed  of  eight  square 
brushes  mounted  on  steel  springs^  the  four  upper  springs 
are  screwed  fast  at  a,  &/C,  andcJ,  to  the  sloping  ends  of 
the  wooden  cross  piece  d,  and  the  four  lower  springs  are 
screwed  in  the  same  way  to  the  bottom  at  e,f,  g,  and  h,  so 
as  to  alteimate  with  the  upper  ones;  and  when  jiregBed 
Idose  by  thedde&of  the  chimney^  they  lie  t^j^ther^as  fig.2 ; 
UJc^lfMf  and  n,  o^p^q,  are  «i^t  g;^uide  springs  (Or  stmps), 
lyia^e  of  iroji;  by,  which  the  brushes  can  be  closed  in 
papyjng  either  w^y  without  catching .  against  protu- 
berances ;  these  guide  springs  have  boles  in  their  bent  ends, 
by  which  they  slide  on  the  guide  wires,  rrrr, and  s  sss; 
t  and  V  are  two  cross  pieces  to  support  the  guide 
wires ;  one  is  shown  separate  at  fig.  3 ;  the  bent  ends  of  the, 
guide  wires  are  inserted  in  the  eyes  uuuu;  tig.  4  shows 
one  of  the  guide  springs  o  and  wire  8,  separ^4;e ;  w,  a 
rplling  ball  to  lessen  friction  yx,  the  joint  at  which  it  is 
connected  to.  the  other  sticks ;  wire  staples  are  fixed  in 
the  end  of  each  brush,  shown  Ktzzz,  fig.  2,  to  form  the 
joint  with  the  folded  end  of  the  guide  springs,  shown  sty, 

eg.  4. 
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N-VIIL 
SPRING  BANDAGE. 


The  large  Silvee  Medal  of  the  Society  uxis  this 
Session  voted  to  Mr.  J.  Gorman,  Fellow  of  the 
Royal  College  of  Surgeons,  for  a  Spring 
Bandage  or  Truss/ tn  order  to  support  and 
compress  the  abdominal  viscera.  The  following 
communication  has  been  received  from  the  candidate, 
and  one  of  his  Machines  has  been  placed  in  the 
Society's  Repository. 

Spaniftb  Place,  Manchester  Square^ 
SIR;  January  7th,  18S0. 

I  BEG  leave  through  yoti  to  submit  to  the  Society  of 
Arts,  a  machine  which  I  have  inyented,  for  the  support 
of  spinal  and  abdominal  weakness. 

^  'fhis  band,  or  machine,  consists  of  five  pieces  of  elastic 
steel,  two  for  the  abdomen,  one  for  the  spine,  and  two 
surrounding  springs ;  the  two  surrounding  springs  are 
joined  to  the  center  of  the  spinal  plate  by  means  of  screws, 
and  in  like  manner  to  the  abdominal  plates,  and  these  two 
unite  by  means  of  straps  and  buckles. 

This  band  can  be  made  to  suit  all  ages,  sizes  and 
shapes ;  and  is  applicable  to  all  cases  of  spinal  weakness, 
where  the  bones  are  not  absolutely  carious.    ^ 

To  those  persons  who  are  inclined  to  corpulency,  this 
band  will  perhaps  be  most  useful;  there  is  no  pres- 
sure on  the  hips,  loins,  nor  ribs,  while  from  its  peculiar 
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mechanism^  it  is  calculated  to  reduce  the  mbst  corpulent 
habits.  Its  application  can  never  be  attended  with  bad 
effects,  like  the  belts  that  are  generally  worn,  which 
divide  as  it  were  the  viscera  into  two  portions,  and  by 
producing  general  pressure,  almost  always  impede  the 
secretion  of  the  kidneys. 

This  band,  on  the  contrary,  accommodates  itself  to  the 
exact  form  of  the  body  (which  form  is  not  altogether  cii^- 
cular),  throwing  the  pressure  on  the  spine  and  abdomen, 
leaving  the  loins  and  kidneys  perfectly  free,  and  by 
gently  pressing  th^  viscera  inwards  and  upwards,  greatly 
duninishes  the  risk  of  hernia  or  rupture. 

I  am.  Sir, 
A..  Aikin,  Esq.  8cc.  &c.  &c. 

Secretary^  S^c.  4"C.        J.  Gorman,  Member  of  the  Royal 
College  of  Surgeons,  in  London, . 


Explanation  of  the  Engraving  of  Mr.  Go  kman's  J3am2age^ 
Plate  VL 

Fig.  7  represents  the  steel  springs  and  plates  of  which 
Mr.  Gorman's  bandage  is  composed,  and  which,  when  in 
use,  are  covered  and  properly  padded  to  prevent  any  pain* 
ful  pressure  or  excoriation.  The  square  plate  is  that 
which  is  applied  to  the  spine ;  the  two  semi-circular  ones 
are  those  which  support  the  abdomen ;  these  latter  a^e 
drawn  as  near  to  each  other  as  the  ease  of  the  patient  Witt 
admit,  by  means  of  strings  fixed  tio  the  cover,  which  may 
be  made  of  calico  or  any  other  suitable  materiaiL 
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N«  IX. 
IMPROVED  CONSTRUCTION  OF  ANVIIS^ 


The  smaUer,  or  Vulcan  Silvxb  Mxdal  4md 
Five  Guineas  were  this  Session  voted  to  Mr. 
Richard  King,  of  Thames  Street,  Bankside, 
for  his  improvement  in  the  Consteuction  ov 
Anvils,  TTie  following  communication  has  ieen 
received  from  the  Candidate,  and  Models  of  the 
Invention  have  been  placed  in  the  Repository  of 
the  Society. 

8,  Thames  Street,  Bankside, 
SIR;  S3Dd  March,  18S0. 

Having  long  experienced  the  difficulty  attending  the 
tjiidkiBg  of  sound  AnvU^  (used  bjT. smiths  in  aQ  depart* 
Rents'  of  tUi^  traide)  by  t^e  pre^^nt  systeifi,  and  the  fie^ 
qilency  vitli  wjiich  theqiaarte^s  and  beak  irons  brj^ak  ofi^ 
{  {(m  induced  to  request  that  you  will  please  to  lay  before 
tfe^  Sodety  fdr  the  llSacoymgemisnt  of  A|ts,  Manufactures, 
Md  Cown^eircie,  ih^  model  of  w  improvement  suggested 
by  nw,  in  the  »^wi»fa^<»r^  of  that  ^rticl^,  which  wiU  ol^- 
yiate  the  frequent  occuiT^Aoe  of  breaking  in  those  manu- 
factured in  JJw  oOP^PEl^ou  vay ;  and  of  whicliL  J  idso  send  f 
model,  to  show  more  clearly  the  nature  of  my  improve- 
ment. 

If  the  Society  should  be  pleased  to  consider  it  worthy 
their  countenance  and  support,  I  shall  feel  myself  ho- 
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noured,  and  will  attend  to  explain  whenever  they  may  be 
pleased  to  take  it  into  consideration. 

I  am,  Sir^ 
A.  Aildn,  Esq.^  &c.  tic.  &c. 

Seicreiary,  S^c.  &c.  *     RiCH^]|p  K|(NO» 

The  usual  way  of  making  large  anvils  is,  first  to  forge 
a  nearly  cubic  mass  for  the  body  of  the  anvil,  and  then  to 
unite  the  beak  and  quarter  with  this  block,  by  means  of 
j^lapi  verfiml  surfacesi  sfBcured  by  weldi^g.  The  fept  aite 
alaq  welded  on  in  the  oame  manner.  T(ie  f^p  is  madp  of 
st^el,  mid  is  laid  on  the  top  of  the  body  of  (h^  ^yil  and 
of  the  quarter.  The  several  parts  above  mentioned  are 
shown  in  Plate  VI,  fig.  6.  It  is  obviously,  however,  im- 
possible, on  this  construction,  that  the  welding  should  be 
effectual  for  more  than  an  inch  or  two  from  tiie  external 
line  of  junction :  hence  a  succession  of  heavjf^  blpwd  on 
the  face  of  the  anvil  will  necessarily  sooner  or  later  cause 
these  vertical  joints  (especially  of  the  beak  and  quarter) 
to  givjB  way. 

Mr.  JCipg  follows  a  very  different  process.  He  forge® 
tibfi  bp^y  9^  wejl  a,s  the  b^a^:  ai^d  quarter. of  ope.  pi^qe  of 
iron,  and  the  foot  or  support  of  another ;  these  are  uniteji 
l^y  means  of  9^  horizontal  plane,  joint  and  welding,  ajs 
shown  fig.  6,  from  which  it  is  manifest  that  the  usu^ 
causes  of  the  destiuction  of  anvils  are  avoided,  with  the 
farther  advantage  of  increased  simpUcity  in^  the  man^- 
factiire. 
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N-  X  AND  XI. 

WARMING   AND  VENTILATING  ROOMS,  ANI> 
VENTILATING  THE  HOLDS  OF  SHIPS. 


TTie  large  Silver  Medal  of  the  Society  was  this 
Session  voted  to  Mr.  Jacob  Perkins,  of  Londorty 
for  his  Methods  of  warming  and  venti- 
lating Rooms,  and  of  ventilating  the 
Holds  of  Ships.  The  following  communica- 
tions have  been  received  from  the  Candidate  on  the 
subject* 

Austin  Friars, 
SIR;  March  38, 1890. 

I  BEQUEST  that  you  will  have  the  goodness  to  lay  be- 
fore the  Society  of  Arts,  &c.,  the  accompanying  papers 
and  drawings,  descriptive  of  a  method  which  has  been 
practised  by  me  with  perfect  success,  of  ventilating  and 
Warming  apartments  and  workshops;  antl'alsoa  method 
of  ventilatmg  the  holds  of  ships. 

I  am,  Sir, 
;A.AikinyEsq.,  &c.  8cc.  &c. 

Secretary f  Sfc.  S^c.  Jacob  Perkins. 


A  method  of  Warming  and  Ventilating  Apartments  and 
Warehouses. 

This  improvement  consists  simply  in  introducing  a* 
large  column  of  cold  air  immediately  at   the   back  of 
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large  column  of  cold  air  immedmtely  at  the  back  of  the 
storei  by  which  means  the  radiant  heat  from  the  stove  is 
rapidly  carried  off..  The  greater  the  quantity  of  air  which 
is  made  to  strike  against^  and  pass  by  the  stove^  the 
greater  is  the  quantity  of  heat  given  out  by  it.  .This 
kind  of  stove  will  not  work  to  good  advantage  when  the 
room  is  air-tight:  to  remedy  this  evil,  an  aperture  should 
be  made  oesgr  the  ceiling.  But  where  there  is  a  chimney 
draft  in  the  room,  opposite  the  stove,  or  in  the  next  or 
third  room  from  the  stove,  the  efibct  is  very  much  in- 
creased, especially  if  a  small  fire  is  kept  up  in  the  chim- 
ney of  that  room.  This  constant  current  of  warm  air . 
ventilates  the  rooms  perfectly,  and  renders  them  pleasant 
and  wholesome.  It  has  also  been  found,  that  the  air  is 
very  much  improved  by  having  a  vessel  of  water  placed 
on  the  top  of  the  stove,  so  that  evaporation  may  be  con- 
stantly going  on. 


Reference  to  the  Engraving  of  Mr.  P ehki^s^  Apparatus, 
Plate  VII. 

Pig.  1,  front  view  of  the  stove. 

Fig.  2,  Side  vipw  of  ditto. 

Fig.  3,  plan  of  ditto* 

a  a  a,  the  body  of  the  stove.  ,      ' 

b  b  bjB.  sheet  of  iron  affixed  to  the  air  conductor,  and 
embracing  4  the  diameter  of  the  stove,  and  extending 
from  top  to  bottom,  leaving'a  space  of  two  inches  between 
it  and.  the  stove.  !  , 

c  i;  c,  the  air  conductor,  being  about  the  same  diameter 
as  the  stove.    It  i^  also  attached  to  the  sheet  of  iron  b. 

d,  the  wall  into  which  the  .air  conductor  is  fixed. 

^  c  e,  a  crip  to  be  supplied  with  water  from  time  to  time, 
as  the  former  portion  evapoifates. 

VOL.  xxxviii.  G 
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A  method  of  FentikUit^  the  HokU  of  Ship^^ 

Plate  Vllly  fig.  1;  a  plan  of  part  of  a  skip,  showmg  a 
ventilator  placed  diagonally  across  it. 

Fig.  2,  section  of  a  ventilator. 

ii  tfy  tanksy  or  water  butts. 

b  b,  hose  for  conducting  the  fool  air  into  the  tanks^ 

e  c,  hose  for  condncting  the  foul  mji'om  the  tanks. 

d,  connecting  water  pipe. 

e  e,  valves  for  admitting  the  foul  air  into  the  tanks. 

ff,  valves  for  allowing  the  foul  air  to  escape. 

The  operation  of  this  self-acting  ventilator  is  as  folbwd ; 
Each  tank  or  butt  is  half  fiUed  with  water,  yrhkih  iSows 
freely  from  one  to  the  other  through  the  pipe  iL    The 
quantity  of  water  running,  alternately  from  each  dej^ends 
upon  the  motion  of  the  ship.    When  one  of  the  tanks  is 
>  elevated  by  the  ship^s  motion,  the  water  will  run  tl^ougfa 
the  pipe  d  into  the  depressed  tank,  and  thereby  discharge 
as  much  foul  air  through  the  valve  f  as  the  additional 
water  displaces.    The  elevated  tank  at  the  same  time  i& 
receiving  the  foul  air  through  valve  e,  from  the  hold  of 
the  ship,  to  supply  the  vacuum  that  would  ol^ervme  be 
made  by  the  escape  of  the  water.    If  the  tanks  are  AteA 
at  right  angles  with  the  keel  of  the  ship,  the  ventilator 
will  operate  only  with  the  roll  of  it  j   but,  if  placed 
diagonally,  both  the  pitch  and  roll  of  the  vessel  wiU  dis-' 
tharge  the  foul  air.    It  would  be  most  economical  to  -ffll 
the  tanks  at  the  beginning  of  the  voyage.     The  btt 
water  for  the  ship's  use  should  be  taken  from  the  -veati* 
lating  tanks,  leaving,  however,,  half  of  it  behind  for  ope-ir 
ration.    If  the  rc^i^ning  watfer  should  ever  be  watLted 
for  the  ship's  use,  it  can  be  drawn  off,  and  replaced  by 
salt  water.    It  will  be  seen  that,  by  this  mode  of  venti^ 
lating,  nothing  but  the  hose  and  valves  are  to  be  «ddsd  to 
what  must  necessarily  be- on  board  every  ship.^  '    -^'^  ^- « 
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N^  XII. 


IMPROVED  CONSTRUCTION  OP  THE  RIBS  OF 
GROINED  ARCHES. 


The  smaller^  or  Vulcan  Gold  Mepaj.  was  this 
Session  voted  to  Mr.  Joseph  Jopling,  of  So^ 
merset  Street,  Portman  Square,  for  his  Im- 
proved    CoWSTRtrCTION     OF     THE    RiBS     OF 

Groined  Arches.  The  following  communica- 
tion has  been  received  from  him  on  the  subject, 
and  Models  of  his  Invention  have  been  placed  in 
the  Society's  Repository^ 

24,  Somerset  Street, 
SIR ;  PorUnaa  Squan. 

I  TAKE  the  liberty  of  troublmg  you  mth  the  accom* 
^  pinying  papers  aod  models  iUustratmg  a  new  laethod  of 
octtstructing  Ribbed  Ocoi99,  which  y.ou  wiU  do  me  the 
iayour  to  lay  before  the  Society.  When  the  Committee 
may  be  pleased  to  eicamine  <hem^  it  ivfll  give  me  p\easu£e 
to  attend^  and  to  fmuish  any  explanatioD  that  may  be 
required. 

I  am^  SiTi 
A.  JUdn,  Esq.  &c.  &c.  8(c. 

Secret^ny,  t^c.  ifc.  Joseph  Joplino. 


;   Bavxno  observed  that  much  difficulty  is  experienced 
in  executing  ribbed  groins  in  plaster,  and  that  the  work 

o  2       . 
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is  done  in  a  Teiy  incorrect  manner ;  and  having  heard 
that  others  have  made  the  game  observation,  I  am  induced 
to  oflTer  to  the  Society  of  Arts,  Manufactures,  and  Com- 
merce, a  few  observations,  drawings,  and  models,  which, 
I  conceive,  may  be  the  means  of  reducing  the  expense 
and  improving  the  appearance  of  works  of  this  nature*    -  ^ 

The  desirable  object  is,  to  form  the  surfaces  of  gnmis, 
so  that  the  curvatures  of  the  various  ribs  may  be  without 
cripples,  that  they  may  intersect  truly,  and  stand  perpen- 
diculaily  over  their  respective  plans,  and  that  they  may 
be  executed  by  the  usual  mode  of  running  plaster 
mouldings^ 

In  the  early  examples  of  ribbed  groins,  few,  if  any .  of 
the  ribs,  intersect  truly  at  their  springing.  Whether  this 
occurred  through  design,  or  from  not  knowing  the  prin- 
ciples of  intersection,  may  be  doubtful.  If  it  was  in- 
tended to  imitate  the  spreading  branches  of  trees,  perhaps 
it  was  thought  more  natural  for  some  of  the  ribs  to  rise 
behind  others,  than  that  they  should  intersect  truly ;  yet^ 
'  as  we  see  other  intersections  hidden  with  foUage,  it  would 
appear  that  their  not  intersecting  truly  was  considered  a 
defect ;  for  instances  occur  where  the  intersections  bemg 
correct,  there  is  no  folis^e ;  and  in  the  same  groin,  where 
the  intersections  are  not  true,  foliage  is  added.  Those 
persons  who  introduced  ribbed  groins  of  the  same  cur- 
vature, it  is  probable,  had  discovered  that  ribs  must  be 
of  like  curvature  to  intersect  truly  at  their  springing;  and 
that  ribs  of  merely  lik^  sections  would  not  do  so'.  It  is( 
likely  that  their  object,  in  introducing  them,  was  to  have 
the  intersections  true.  They  might  also  wish  to  ^ave  .the 
trouble  of  determining  the  forms  of  sepai-ate  ribs,  by  the 
slow  geometrical  process  of  brdinates.  However,  the 
time  required  to  determine  the  fonns  of  the  ribs  is  not  an 
object,  when  comparedwith  the  time  required  to  execute 
them.  . 
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References  to  the  Figures  of  Mr,  Jopling's  metfiod  of 
constructing  Groined  Arches,  Plates  IX  and  X. 

Fig.  I  is  the  plan  of  a  square  groin.  At  A  the  corres- 
ponding numbers  represent  the  old  method  of  corres- 
ponding points  of  height  in  the  different  ribs.  At  B  the 
corresponding  numbers  represent  the  corresponding  points 
of  height,  by  the  proposed  plan.' 

Fig.  2,  represents  the  curvatures  of  the  three  ribs  a,  6, 
and  c,  according  to  the  old  method  at  A,  fig.  1. 

Fig.  3,  represents  the  curvatures  of  the  ribs  a,  ft/ and  c, 
according  to  the  proposed  method  at  B,  fig.  I. 

Fig.  4,  plan  of  intersections  of  ribs,  calculated  for  the 
old  method ;  this  application  is  shown  at  C,  fig.  1. 

Fig.  6,  section  of  a,  or  given  rib,  fig.  4 :  the  section  of 
rib  e,  fig.  4,  is  the  same. 

Fig.  6,  section  of  rib  b,  fig.  4,  at  the  bottom,  or  spring- 
ing. This  rib  must  vary  from  the  form  of  fig.  6  to  the 
form  of  fig.  5. 

The  rib  d  will  be  its  reverse.  These  cannot  be  exe- 
cuted by  a  running  mould. 

Fig.  7,  section  of  rib  c,  fig.  4,  at  the  bottom;  or  spring- 
ing. This  rib  must  vary  firom  the  form  of  fig,  7,  to  the 
form  of  fig.  6.  This  cannot  be  escecuted  by  a  running 
mould. 

Fig.  8,  plan  of  intersections  of  ribs,  calculated  for  the 
proposed  method.  Their  application  is  shown  at  D,  fig.l. 
By  the  usual  method  of  running  plaster  mouldings,  the 
whole  of  the  ribs  a,  b,  c,  d,  and  e,  may  be  executed. 

Fig*  9,  plan  of  intersections  meeting  in  a  common 
point,  and  showing  the  two  methods,  when  the  ribs  are 
more  crowded  in  one  place  than  another;  the  appUcation 
of  the  old  method  is  shown  at  A,  fig.  16 ;  and  the  appli- 
cation of  the  new  method  at  B,  fig.  16.  The  new  method 
may  be  executed  with  one  mould. 
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Fig*  10|  section  of  rib  b,  fig.  9,  at  the  bottom,  or 
tpringingy  ag  required  by  the  old  method. 

Fig.  ^11,  section  of  rib  e,  fig.  9,  at  the  bottom,  or 
epringingi  as  required  by  the  old  method. 

Fig.  12,  section  of  rib  d^  fig.  9>  at  the, bottom,  or 
springing,  as  required  by  the  old  method. 

Each  of  these  last  ribs  must  vary  from  ibm  re^pectiTe 
forms  to  that  of  the  rib  a,  fig^  6,  or  they  will  not  inteiseot 
with  the  ribs  a  or  e,  or  with  each  otiier. 

None  of  the  ribs  fr^  c,  or  d,  as  applied  at  A,  fig.  15»  can 
be  eipecuted  by  the  usual  mode  of  rumuog  pbi^ 
mouldings. 

Fig.  13  sliows  how  ribs  msUfig  tibke  auoe  angles  inHk 
each  other,  as  in  fig.  9,  may  stand  at  their  8i»nngiQg)  ^ 
as  not  to  be  more  crowded  in  <«e  place  than  aDotker; 
their  application  is  shown  at  C^  fig.  15 ;  these  may  be 
executed  with  one  mould. 

Fig.  14  shows  how  fibs  makij^  the  same  v^  ^ 
each  other^  as  in  the  last^  and  fig.  9,  may  stasd^  «<>  ^^ 
the  heig^  of  all  the  mtersections  may  be  alike)  Ibese 
may  be  executed  with  one  moidd^  tbear  appfiortw*** 
shown  at  P,  %.  15. 
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IMPROVED  BLOWING  MACHINE. 


The  large  Silver  Mjbdal  and  Fifty  Guineas 
were  this  Session  voted  to  Messrs.  Jeffries  and 
Halley,  Great  Guilford  Street^  Southwark, 
/or  an  Improved  Blowing  Machine.  The 
Jvllawin^  communications  have  been  received  on 
the  s^ject^  and  a  Working,  Model  of  the  Ma* 
chine  is  placed  in  the  SocHty^s  H^positortf. 

Gfcat  Odildford  SifiMi,  SoiribtMnk, 

SIR;  April  2a«  18I9L. 

Having  lAveated  ft  very  commodious  method  of  ap- 
plying large  bellows  for  smiths'  and  fpufide^rs'  use^^wfaich 
many  of  our  fidends  flatter  w  a^  being  likely  to  be  highly 
beneficial  in  thqse  and  other  branches  of  Mechanics  re- 
quiring strong  blasts,  we  beg  leave  to  submit  the  same, 
with  the  accompaQying  certificates,  to  the  consideration 
of  the  Society  of  Arts,  &c.  8U5.,  being  well  assured  that 
if  th^  (ifivention  jpi^^sa^s^es  SAy  merit,  it  will  meet  the 
Socie>y!#  tbejcai  }witroiiage. 

We  are,  Sir, 

&C.  &C.&C. 

4*  AihMf  Msfff^  J*  Jeffries. 

Secretary,  8fc.  Sfc.  Wm.  Halley. 
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CERTIFICATES. 

Deptford  Dock  Yard, 
SIR ;  December  8, 1&I9. 

These  are  to  certify  whom  it  may  concern  that  the 

Honourable  Na?y  Board  ordered  a  Blowing  Machine  of 

Messrs.  Halley  and  Jeffries  to  be.  made  trial  of,  to  see  if 

they  would  answer  the  purpose  of  making  large  anchom 

in  Deptford  Dock  Yard.    We  have  made  trial,  and  find 

them  to  answer  our  full  expectation. 

C.  Fleming,  3£cu^. 


Deptford  Yard, 
HONOURABLE  SIRS ;  February  4, 1830. 

In  obedience  to  the  directions  in  your  Honourable 
Board's  letter  of  the  the  21st  ult.^  we  beg  to  send  you,  a» 
follows,  answers  to  the  several  questions  in  regard  to  the 
Blowing  Apparatus  invented  by  Messrs.  Halley  and 
Jefiries  qow  under  trial  at  this  yard : 

Ist.'^Tbe  effect  produced  as  compared  with  the  ordi- 
nary bellows ;  and  whether  it  requires  more  time  to  pre^ 
pare  a  heat  with  this  apparatus  than  it  does  with  beUows 
of  the  ordinary  description,  supposing  the  anchors  to  be 
of  the  same  weight  ? 

Answer.-^The  effect  is  much  greater  than  the  ordinary 
bellows,  and,  consequently,  will  prepare  the  heat  in  less 
time,  the  weight  of  the  anchors  being  equal. 

2m2.«— The  space  occupied  by  it  compared  with  that 
occupied  by  the  ordinary  bellows  ? 

Answer.^^The  space  occupied  is  not  more  than  one 
half  of  that  occupied  by  the  (ordinary  bellows,  and  might 
be  placed,  if  necessaiyv  in  an  elevated  situation,  entirely 
out  of  the  footway. 

3rd.^-^The  cost  of  the  apparatus  compiired  with  the 
cost  of  the  ordinary  bellows  ? 
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^  JliutDtr^— 'The  Blowing  MachiDe  of  Messrs.  Halley  and 
Jeffries,  as  fitted,  62/.  105. :  walking^  bellows,  of  11  feet 
(the  size  .superseded  by  those  of  Messrs.  Halley  and 
Jeffries)  being  62/.  without  fitting. 

Ath, — ^Whether  the  apparatus,  as  far  as  you  are  enabled 
to  form  an  opinion  is  superior  or  inferior  to  the  blowing 
apparatus  invented  by  Mr.  Street,  and  in  what  particulars ; 
and  whether  in  your  opinion,  this  apparatus  could  be  ge- 
nerally or  only  partially  adopted  ? 

Answer. — ^The  master  smith  is  of  opinion  that  the  ap- 
paratus of  Messrs.  Halley  and  Jeffries  is  superior  to  that 
invented  by  Mr.  Street :  in  the  first  jdace,  it  dpes  not 
occupy  half  the  space,  blows  a  stronger  blast,  is  not  so 
soon  out  of  order,  will  last  a  greater  length  of  time,  and 
requires  less  labour  to  work  it ;  and  further,  that  this  ap- 
paratus appears  to  be  fit  for  fires  where  two  or  more  men 
are  employed,  but  not  for  single-handed  fires. 

We  remain,  &c. 
(Signed)  Wm.  Stone. 


Jas.  Hillman. 
F.  J.  Hawkes. 


(Attested  copy)        R.  Nxusoii. 


Deptford  Dock  Yard, 
GENTLEMEN;  '  March  S3, 18$0. 

In  reply  to  your  application. to  me  for  a  declaration  of 
my  approbation  of  your  invention  of  the  Blowing  Machine 
now  in  his  Majesty's  smithery  at  Deptford,  I  can  have  no 
hesitation  to  state,  that  from  its  performance,  before  I  had 
inspected  its  interior,  I  was  impressed  with  a  very  favour- 
able opinion  of  its  superiority  over  all  mechanical  blasts 
I  had  witnessed;  and  having  seen  the  interior  of  the 
model  you  submitted  to  my  inspection,  am  of  opinion  that 
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its  mechanism  is  simple,  likely  to  be  duraUe,  and  hat 
confiniiod  my  previous  good  opinion. 

W.  Stone,  Matter  ShipwrighL 
Mean.  Juries  and  Halley. 


10)  LoDgAcre^ 
SIR ;  December  9, 1819. 

In  answer  to  your  request  as  to  my  opinion  of  the 
bellows  you  made  for  Fraser  and  Chater,  I  can  say  that  I 
recommend  them  with  the  most  perfect  confidence ;  they 
revolve  in  little  compass,  and  have  a  power  much  beyond 
their  bulk ;  in  fact  the  invention  seems  to  me .  of  general 
advantage,  as  tlie  machines  in  use  at  present  require  much 
more  labour  than  your's,  I  have,  to  regret,  on  your  ac- 
count, that  you  have  no  patent,  being  convinced  that  the 
strength,  simpUcity,  and  power  of  your  machine  must 
bring  it  into  great  request. 

I  am.  Sir, 
&c.  &c.  &c. 

Mr.  John  Jeffries.  ,  James  Fraser. 


Foundiy,  Upper  Ground  Street,  Christ  Church,  Sgrrey, 
December  9,  1819. 

Vfn  hereby  certify/that,  having  for  the  last  nine  months 
had  a  pak  of  Jeffries'  and  and  Bailey's  Blowing  Ma- 
chines in  constant  use,  we  are  perfectly  satisfied  of  their 
superiority  over  every  other  description  of  blast  we  have 
hitherto  seen  used,  and  the  men  working  them  seem  per- 
fectly satisfied  they  save  much  labour. 

Ward  8c  Ainger. 
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Iron  Works,  Wandsworth, 
March  S3, 1820. 

Upon  a  trial  this  day  made  of  a  Blowing  Machine 
by  Jeffries  and  Halley,  it  was  found  to  hare  melted  a 
charge  of  eighteen  hmidred  weight  in  one  hour  and  ten 
minutes. 

George  Day  8c  Son. 


Reference   to   the    Figures  of  Messrs.   Jeffries'    and 
HaLley's  Blowing  Machine,  Plates  XI  and  XII.  ' 

Hg.  1  is  an  outline  plan  of  the  machine,  showing  flie 
end  opposite  to  that  exhibited  fig.  3. 

Fig.  2  is  an  outline  plan  of  the  machine  in  the  same 

Fig.  3  is  a  view,  and  fig.  4  a  section  of  the  machine, 
the  one  at  right  angles  to  the  other, 
position  as  the  section,  fig.  4. 

The  same  letters  refer  to  the  same  parts  in  all  the 
figures. 

a,  a  cranked  handle,  worked  by  two  or  more  men,  ac- 
cording to  the  size  of  the  machine. 

ft,  a  fly  wheel,  fixed  on  the  end  of  the  axis  opposite  to 
that  where  a  is  placed,  for  the  purpose  of  equalizing  the 
motion. 

e,  fig.  4,  a  crank  fixed  on  the  middle  of  the  axis,  and 
working  in  an  air-tight  semicircular  box.  By  means  of 
this  crank  the  revolving  motion  impressed  at  the  handle 
is  converted  to  a  reciprocating  one,  for  the  purpose  of 
alternately  opening  and  shutting  the  vertical  bellows  d. 
These  bellows,  from  their  vertical  position,  require  only  a 
small  degree  of  power  to  keep  them  in  action :  they  draw 
in  the  external  air  by  the  valves  k  k,  fig.  1,  and  discharge 
it  fjirough  the  valve  A,  fig.  4,  into  the  nozzle  e. 
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The  boXy  or  outer  case,  in  which  the  vertical  bellows 
are  inclosed  being  air-tight,  it  necessarily  follows,  that 
when,  by  the  action  of  the  crank  c,  the  bellows  are  com- 
pressed, a  partial  vacuum  will  be  formed  in  the  box.  In 
order  to  restore  the  equilibrium,  a  portion  of  external  air 
will  rush  in  through  the  valves  i  t,  which  portion  will,  by 
the  next  succeeding  expansion  of  the  bellows,  be  driven 
through  the  valve  g  into  the  head  or  regulator  fy  which 
it  inflates  and  raises,  and  the  top  of  which  may  be 
loaded  with  weights,  in  order  to  give  any  required  degree 
of  compression  to  the  inclosed  air.  This  air  is  expelled 
frdm  the  regulator  through  a  valve  opening  downwards 
into  the  trunk,  of  which  the  nozzle  e  is  the  exit.  The 
whole  of  the  machine  is  of  iron,  except  the  leathers  of 
the  bellows  and  of  the  regulator. 
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N°  XIV. 

IMPROVED  BLOCKS  AND  SPRINGS  FOR 
WHEEL-CARRIAGES. 


The  large  Silver  Medal  teas  this  Session  voted 
to  Mr.  Fred.  C,  Cherry,  Veterinary  Surgeon, 
Clapham,  for  his  Improved  Blocks  and 
Springs  for  Wheel-Carriages,  The  fol- 
lowing communications  have  been  received  from 
the  candidate  on  the  suhject,  and  Models  of  his 
Inventions  have  been  pledged  in  the  Society  s 
Repository. 

Croydon, 
SIR;  May  Srd,  1819. 

I  INCLOSE  a  paper  on  the  application  of  Springs  to 
Wheel-Carriages,  and  request  you  will  do  me  the  favour 
of  laying  it  before  the  Society  for  the  Encouragement  of 
Arts,  Manufactures  and  Commerce. 

I  am,  Sir, 
A.  Aikiuy  Esq.  ,    8cc.  &c.  8cc. 

Secretary,  6^c.  S^c.  Fred.  C.  Cherry. 

Croydoti, 
April  1819. 

HAviNa  for  many  years  had  repeated  opportunities  of 
witnessing  the  imperfections  of  the  various  carriages  em- 
ployed for  the  purposes  of  military  transport,  my  attention 
has  been  directed  to  the  invention  of  a  carriage  for  general 
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militaiy  purposesi  more  efficient  and  moie  simple  than  any 
hefetofore  in  uae. 

In  the  course  of  pursuing  this  subject^  I  have  employed 
a  simple  contrivance,  which  may  be  easily  applied,  at  a 
small  expense,  to  a  variety  of  carriages,  employed  for  a 
variety  of  purposes,  in  civil  or  domestic  life ;  and  it  oon^ 
sists  of  a  mode  of  entirely  protecting  from  mjory  the  oiw 
dinary  springs  of  a  cart  or  other  carriage,  when  heavy 
loads  are  to  be  carried ;  while  it  admits  of  their  free  use 
when  light  loads  are  canied. 

Springs  to  carriages  ace  usually  applied  of  a  strength 
proportioned  to  the  probable  average  weight  of  the  loaik 
to  be  carried ;  so  that  when  the  load  is  much  less  than  the 
average,  the  springs  will  not  yield,  or  at  best  do  so  but  im- 
perfectly ;  while  on  the  other  hand,  a  load  much  heavier 
than  the  average  overcomes  their  elasticity  and  «atirely 
destroyu  their  eftct.  from  excessive  presaune  springs 
often  get  bent,  and  otherwise  permanently  ii^fured* 

As  an  attempt  at  obviating  this  inconvenience,  fixed 
UockB  of  wood  are  very  commonly  used,  so  placed  as  to 
limit  the  action  of  the  springs.  The  evil  of  this  confined 
action  is  felt,  when  light  loads  are  carried,  by  frequent 
shocks,  by  a  jolt  or  thump  every  time  these  blocks  pro- 
duce their  effect;  and  when  heavy  loads  are  carried,  the 
springs  are  strained  and  injured  by  being  kept  constantly 
bent  to  a  degree  to  overcome  the  whole  of  their  elastic 
power  that  can  ever  be  brought  into  action. 

In  searching  for  information  on  this  subject,  I  certainly 
have  been  told  that  a  block  moveable  on  a  centre,  has  by 
other  persons  been  employed  with  the  same  intention; 
but  Bt31  it  appears  to  me,  that  even  this  mode,  ¥^ueh, 
however,  di0ers  materially  from  that  I  am  abont  to 
describe,  cannot  have  been  applied  with  simplicity  and 
good  effect,  as  in  that  case  we  should  find  moved^le 
hlocka  in  common  use. 
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'My  ^onttfiyaiioe  readily  admits  of  fuQ  Bcope  ibr  the 
springs  when  light  loads  are  upon  them ;  while  with  equal 
^MiMty  it  may  be  made  to  remore  all  strain  whatever  from 
th^  sjl^ngs^  when  heavy  loads  are  placed  on  die  carriage. 

lliis  change  is  brought  about  by  the  simple  action  of  a 
kotizontal  lever  pushed  from  one  comer  or  side  of  die 
carrittge  to  the  opposite  comer  or  side. 

The  contrivance  to  admit  of  this  change  consists  of  two 
blocks  of  wood  made  to  sUde  on  the  upper  surface  of  the 
asletree  bed ;  and  the  means  of  connecting  these  sliding 
blocks  with  the  ann  or  lever  by  which  they  are  put  in 
motion* 

Thef  sliding  blocks  are  kept  on  the  azletree  by  thin 
plates  of  iron  fixed  at  the  side  of  it;  the  fulcrum  of  the 
lever  is  a  pin  fixed  in  the  centre  of  the  axletree ;  a  small 
iron  rod^  moveably  attached  at  each  end>  connects  the 
lever  and  the  blocks  respectively;  so  that  pressing  the 
lever  in  one  direction  separates  the  blocks  to  a  greater 
distance  from  each  other,  by  which  means  they  are  inter- 
posed between  the  aadetree  and  the  side  pieces  of  the  cart 
or  other  carriage,  and  support  it  independent  of  the 
i^niigs;  while,  passing  the  lever  in  an  opposite  direction 
^  causes  the  blocks  to  approximate,  withdraws  them  within 
the  side  pieces,  and,  independent  of  the  resistance  opposed 
by  die  springs,  allows  a  free  descent  to  the  whole  body  of 
the  carriage,  until  the  side  pieces  reach  the  upper  surface 
pf  the  azletree. 

^  Wh^i  the  load  is  a  heavy  one,  the  blocks,  by  means  of 
die  lever,  are  puriied  imder  die  side  pieces  of  the  cart  or 
other  carriage  to  bear  its  ei^tire  weight,  and  are  kept  in 
,  dmt  situation  by  fixing  the  end  of  the  lever.  When  the 
k>ad  is  not  ^eater  than  the  springs,  can  properly  sustain, 
die  cart  or  other  carriage  is  allowed  to  rest  on  them,  by 
passing  the  lever  to  the  opposite  side,  when  the  blocks 
are  withdrawn  fircmi  under  the  side  pieces,  and  are  received 
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into  the  space  produced  by  the  differeaoe  hi  thiekrtft» 
between  the  boarding  of  the  bottom  and  the  cade  faeeeft.*. 
By  increasing  the  thickness  of  the  side  pieces  edgeways, 
the  blocks  may  also  be  increased  in  thickness,  and  scope: 
for  action  for  the  springs  obtained  to  any  extent. 

It  must  be  Qbyious  that  the  mode  of  constmction.  hete 
dt>scnbed  will  admit  of  variation,  and  that  there  are  odier 
ways  of  bringing  abont  the  same  end. 

The  simple  contrivance  already  described,  appears  to' 
be  tolerably  perfect  as  far  as  it  goes,  but  it  leaves  the 
class  of  heavy  loads  without  the  advantage^  resulting' 
from  springs;  advantages  which  it  is  not  necessary  for  me: 
to  make  any  observations  on  in  this  place.  I  therefore 
continued  my  attention  to  this  subject  with  a  view  so  to- 
apply  springs  as  to  adapt  them  to  two  avecages  of  loads 
instead  of  one ;  to  give  the  advantag^s  of  efficient  8pring» 
to  heavy  loads  as  well  as  to  light  loads  carried  on  (he 
same  carriage ;  and  this  end  also  appears  to  be  attained 
to  a  tolerable  degree  of  pei;fection. 

Now  in  the  course  of  my  inquiries,  I  have  abo  been 
since  told  that  springs  have  been  eipi^oyed  by  other 
persons  with  the  same  intention ;  but  stiU,  as  with  regard 
to  the  use  of  blocks,  I  am  induced  to  be^eveJbat  the 
mode  of  employing  them  has  been  imperfect,  or  fix>m  the  - 
great  benefit  to  be  derived  at  a  small  expense,  moveable 
springs  would  be  found  in  use  very  generally. 

For  the  purpose  already  stated,  I  have.employed,  in- 
stead of  the  sliding  blocks,  a  stout  spring,  either  strfedght 
or  curved  as  may  be  requisite :.  this  is  moveable  on  acenh 
tri&al  pin  similar  to  the  fulcrum  of[  the  lever  used  to^give    , 
motion  to  the  sliding  blocks.    Tothis  spring  is  a.ttached> 
lever  sufficiently  oblique  to  allow  its  end  to  rest  opposite.  ; 
a  convenient  place,  one  hind  comer  for  i^stance^  while  the  y 
spring  lying   straight   with  the.  axl^tree  has  each  ^d 
respectively  under  the  side  pieces  of.  the  cart  or  other,  - 
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<s«rris^^  andcontriButes  to'support  itk  weight  j  which  in  tiiis 
case  is'  borne  partly  by  the  ordinary  longitudinal  s pririgs'y 
andpartlyby.theadditionaltransverseone^  each  being  acted 
on  at  the  same  time  in  a  siihilar  degree^  The  lever  bein^g 
passed  to  the  opposite  side  or  corner,  turns  or  twists'  the ' 
spring  in  a  direction  oblique  to'  the'  axletree,  and  partly 
dcross  it ;  by  which  means  it  remains  at  rest  in  the  hollow 
space  under  the  boarded  part  of  the  bottom  of  the  cart  or 
other  carriage,  leaving  the  slighter  longitudinal  springs 
full  stsope  for  their  action*.  Art  iron  shde  fixed  to  each 
side  piece  recdyes  the  first  pressure. fro&  the  spriilg  and 
guides  it  into  its  place. 

Ite  mode  already  described  applies  to  the  spring  being 
moveable  on  the'centre  of  the  axletree  ;  it  may,  however, 
be  made  moveable  6n  the  centre  of  the  bottom  of 
the:  cart,  arid  the  iron  slides  of  direction  be  placed  on: 
the  axletree.  '  . 

'  Practice  #iir  doubtless'  suggiest  various  other  modes  of 
Application;  but  the  basis  of  my  ideas  on  this  subject  ap-' 
pears  to  be  sufficiently  develbped  in  this  letter  to  answer 
ther purpose  of  bringing  the  subject  into  further  notice. 
My  own  attention  wiilW course  be  continued,  arid  aW  kboh' 
to  some  models  now  in  hand  are  completed,  I  shall  place 
them  at  the  disposal- of  the  Society. 


Rathbone  Place, 
SIR;-  March  27tb,  1820. 

I  i^lsBEWijTH  send  a  description  to  be  annexed  to  the 
drawings  made  from  the  models  furnished  by  me,'  and 
tending  to  elucidate  the  principle  of  applying  moveable 
blocks,  and  an  equalizing  mdveable  spring,  to  carts  and 
other  carriages.  , 

'  Although  I  have  stated  in  the  paper  transmitted  to  the 
Society  in  May  last,  that  my  attention  had  been  directed 
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to  the  iavention  of  a  cawiage  for  gawral  m^taory  fm^ 
poseS;  it  was  only  to  show  how  thia  subject  had  first 
engaged  my  consideratimi*  The  military  improvement  1 
have  broaght  under  the  notice  of  the  proper  imMtary  au- 
thorities, and  it  is  that  part  alone  which  appears  to  me  ta 
be  equally  "  applicable  to  a  variety  of  carriages,  employed 
for  a  variety  of  purposes  in  civil  or  domestic  life,'*  that  I 
have  here  atteippted  to  explain. 

In  the  paper  already  mentioned,  I  describe  the  moveable 
spring  as  attached  to  the  axletree,  but  state  that  it  may  be 
made  moveable  on  the  bottom  of  the  cart :  in  the  model 
it  is  so  placed,  and  the  drawings  also  represent  it  m  that 
situation,  which,  perhaps,  may  be  considered  the  besty  a» 
not  exposing  it  when  inactive  to  all  the  concussion  the 
axletree  receives.    The  moveable  blocks  may  also  be 
attached  to  the  bottom  of  the  carriage.    The  principle  of 
moveable  tiocks,  and  equalizing  moveable  springs,  is  sus- 
ceptiUe  of  numerous  modifications,  and  either  one  or  the 
other  may  be  very  generally  applied  to  a  great  variety  of 
carriages,  employed  to  carry  at  different  times  loads  of 
very  unequal  weight,  without  altering  the  present  mode  of 
construction,  and  consequently  at  a  small  expense* 

I  am.  Sir, 
A.  Aikifij  Esq.  toCr  8».  8oc. 

Secretary,  *c.  *«.  Vvled.  C.  Cheery. 


Reference  te  the  Engraving  of  Mr.  Cherky's  moveable 
Bhcki  and  efuaUzing  moveable  Sprmg,  fc¥  OarU  4md 
other  Cafriage^y  Mate  XIIL 

Fig,  1  represents  a  plan  of  the  adetree  and  springs  ef 
a  cart  (the  body  being  removed),  and  shows  the  move^ 
able  blocks  as  interposed  to  prevent  the  springs  being 
acted  on  by  heavy  loads* 
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o  Uy  the  axl^troe ;  &  &^  the  springs ;  c  c,  tnxmveime  raOs 
Uniting  the  side  pieces  of  the  cart ;  e,  alever,  jointed  at  g^^ 
to  give  motion  to  the  sUding  blocks  q  q,  the  lever  and 
blocks  being  connected  by  tiie  platesr  r;  I,  a  leathern  - 
strap  for  loosely  fixing  the  end  of  the  lever  at  971  or  99i. 

Fig.  2  represents  an  elevation  of  the  axletree,  spAngs,  • 
and  moveable  blocks^  together  with  a  section  of  the  side 
pieces  and  bottom  of  the  cart ;  the  blocks  being  applied  to 
support  the  weight  of  a  heavy  load. 
'  aa,  theaxletree;  bby  the  springs;  qq^  the  moveable 
blocks;  the  lever  and  connecting  plates  being  removedi < 
V  indicates  its  fulcrum ;  s  $,  plates  to  retain  the  sliding 
blocks  on  the  surface  of  the  axletree :  pins  fixed  in  the 
blocks  q  q^  transverse  in  the  plates  $  By  and  prevent  the 
blocks  rising ;  n,  the  floor  of  the  cart. 

Fig.  3  is  similar  to  fig.  1,  but  the  lever  e  being  passed 
to  the  opposite  side, .  the  blocks  7  j  are  made  to  approxi- 
mate,  by  which  they  cease  to  act,  and  the  springs  then 
sustain  the  cart  in  the  usual  manner. 

Fig.  4  is  similar  to  fig.  2>  but  the  blocks  having  been 
made  to  approximate,  the  cart  is  allowed  to  rest  on  the: 
springs,  and  by  their  yielding  to  descend  through  the 
spacer  It. 

Fig.  6  is  a  side  view  of  the  lever,  and  shows  the  move^ 
ablejbintg. 

Pig.  6  shows  more  cleariy  the  use  of  the  joint  g,  in 
the  lever  ^,'  when  the  spriAgs  6  6  are  acted  on,  thecart  n 
descends,  and  with  it  the  oblique  psdrt  of  the  lever  e,  but 
the  joint  allows  the  horixontal  part/,  to  retain  that  situa- 
tion. As  the  oblique  part  of  the  lever  e ,  approaches  to 
the  situation  of  a  right  Une  with  the  horizontal  foxtf,  it* 
elongates  backwards,  and  occasions  a  necessity  of  em- 
ploying some  kind  of  attachment  for  the  end  of  the  lever 
that  will  admit  of  this  motion :  a  strap  and  buckle  answer^  ^ 
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the  purpoBe  very  well:  a^  the  axletree;  o/the  shaft;  q-, 
the  moveable  Uock. ' 

' '  These  six  figasesare  intended  to  explain  the  mode  of 
applying  and  using  the  moveable  blocks :  it  must  be  ob- 
vious that  when  the  lever  is  passed  to  the  right,  the  blocks 
will  be  separated  to  a  distance  from  each  other  and  inter- 
posed between  the  springs  and  the  side  pieces  of  the  cart, 
80  ais  to  support  it,  and  completely  prevent  any  descent. 
It  must  be  equally  obvious,  that  when  the  lever  is  passed 
to  the  left,  the  blocks  will  be  made  to  approximate ; 
that  they  will  be  withdrawn  from  under  the  side  pieces  of 
the  eart }  that  the  .eart  may  then  descend  as  the  springs 
^Id,.  since  the  difference  between  the  thickness  of  the 
side  piece  and  the  thin4)oarded  bottom,  gives  space  for 
this  action  to  take  place,- as  particularly  shown  in  fig.  4. 

'  Of  course  but  one  mode  is'  here  described  of  applying 
this  invention ;  but  by  employing  aiittle  ingenuity,  it  will 
be  found  that. die  principle  may  be  applied  to  almost 
every  cart  in  common  use. 

Fig.  7  represents  an  axletvee  a  (t,  with  the  ordiliary  side 
springs  b  by  and  an  additional  moveable  spring  d,  which' 
may  have  any  convenient  degree  of  curvature,  resting  by 
its  extremities  on  the  axletree ;  it  is  attached  to  .the  bot- 
tom of  the  eart  by  a  bolt  at  Vy  acting  as  a  fulcrum.;  e  is  a 
lever  fixed  by  a  strap  I,  or  otherways  to  the  hind:  part  of 
the  cart  at  m,  to  keep  it  in  that  situation ;  t  isxe  iron  slides 
of  direction  to  receive  the  first  pressure  front  the^jends  of 
the.  spjnngr  and  guide  it  ta  the  situatioh<  here  repre$ented. 
The  cart  being  loaded,  this  spring  acts. in  conjunction,  with, 
the  other  two,  and  the  whole  yield  in  an  equal  degree ;  c  c, 
transverse  rails  uniting:  the  side  pieces  of  the  cart. 

.  Fig;  8  is  similar  to  fig  7 ;  but  the  lever  e  being  passed  to 
the  opposite  side  of  Ae  cart,  and  fixed  at  w»,  the  moveable 
spring  d  is  placed  obliquely  across  the  axletree  a  a,  and 
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femains  at  rest,  the  cart  being  in  this  case  entirely  sup- 
ported by  the  side  springs  b  b.     - 

Fig.  9  represents  an  elevation  of  fig.  7  ;  a  a,  the  axle^ 
tree  ;  b  ft,  the  side  springs  ;  rf,  the  moveable  spring ;  e,  the 
lever  acting  on  the  moveable  spring ;  h*  a  transverse  bar  of 
wood  or  iron  fixed  at  the  bottom  of  the  cart,  and  to  which 
is  attached  the  moveable  spring;  «,  the  bottom  of  the 
cart;  k  k,  leather  straps  to  restrain  either  <side  of  the  cart 
from  rising  when  the  other  is  depressed. 

The  lever  e  being  passed  to  the  opposite  side,  places 
the  moveable  spring  d  obliquely  across  the  axlettee,  as 
shown  in  fig.  8,  by  which  it  remains  inactive,  while  thp 
body  of  the  cart  resting  on  the  side  spring,  descends 
through  a  space  given  by  the  curvature  of  the  spring  d, 
equal  toy,  which  space  may  be  increased  in  various  ways.^ 

The  principle  of  a  moveable  spring  is  susceptible  of  a 
very  great  variety  of  modifications. 

Fig.  10  is  a  side  view  of  fig.  8,  and. shows  the  slope  of 
the  iron  sUdes  of  direction  i  i,  and  the  position  of  the 
moveable  spring  d,  when  at  rest. 


Clapbam, 
SIR ;  October  30th,  1820. 

SiN^cB  my  last  communication  on  the  subject' of 
moveable  blocks,  and  equalizing  moveable  springs  for 
carts  and  other  carriages,  I  have  applied  moveable  springs 
to  two  carriages  belonging  to  the  private  establishment,  of 
his  Majesty :  in  the  first  instance  to  a  luggage  cart,  em- 
ployed to  carry  at  different  times  loads  of  very  unequal 
weight,  and  perhaps  the  best  certificate  of  its  utility  is 
the  fact  of  my  being  afterwards  directed  to  apply  addi- 
ticHial  springs  on  my  principle,  also,  to  a  four-wheel 
carriage,  the  effect  in  both  cases  obtaining  full  and  com- 
plete approbation. 

*  In  the  engraving,  6  ha«,  by  mistake,  been  subsliluled  for  h. 
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.  The  weight  of  every  article  need  in  fKpplying  the  spring 
to  the  cart  being  12  lbs.,  and  the  two  springs  to  the  four* 
wheel  carriage  18  lbs.,  ezduiMve  of  the  waght  of  the 
springs  themselves,  which  are  of  an  ordinary  make* 

I  am,  Sir, 
A.  Aikm,  Eiq.  &c.  8ic.  &Lc. 

Secretary,  tsc  S^c.  Frep*  C.  Chbrbt. 

p.  S.  I  shall  be  happy  to  remove  any  difficulties  that 
may  occur  in  the  practical  application  of  the  invention 
here  described,  on  application  being  made  to  me  at  my 
house  at  Clapham* 


If  XV.  ^ 
HOSE  FOR  FIRE  ENGINES- 


The  large  Silver  M^dal  of  the  Society  was  this 
Session  voted  to  Mr.  Jaqqj^  Perkins,  of  Lofir 
doUi  for  his  Method  of  fastening  the 
Seams  of  Hose  for  Fire  Engines,  and  of 
connecting  two  or  more  lengths  of 
Hose  together.  The  following  communica- 
tion has  been  received  from  the  candidate  on  the 
subject^  and  a  specimen  of  the  Hose  has  been 
placed  in  the  Repository  of  the  Society. 

No.  29,  Austin  Friars, 
SIR;  Dec  si|o4, 1819. 

Having    made   some  improTements  in  the  Leather 

Hose  for  Fire  Engines,  which  I  have  found  to  answer  vrell 

in  America,    I  am  desirous  of  submitting  them  to  die 

notice  of  .the  Society  for  the  Encouragement  of  Arts, 

Manufactures,  and  Commerce ;  and  will  attend  to  exidain 
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4beift-ti€ffol«  the  Cctmmttee  to  whom  the  Society  may 
vefer  Ihem,  upon  being  i&foniied  when  diey  will  he  taken 
Into  consideFittioa. 

A.  Aikin,  JEMq^,  &c.  i/c.  &c. 

Stcretaiy,  S^c.  t^.  Jacob  Persiks. 


Stference  to  the  Engraving  of  Mr.  Peekins*  Impraoed 
Hose  for  lire  Engines,  Plate  XVI. 

'    Fig.  1,  a  view  of  two  pieces  of  double-rivetted  hose, 
fmited  by  swivel  joints.  ] 

Fig.  2;  section  of  the  above,  showing  that  at  the  swivd 
joints,  the  water  way  is  not  contracted. 

A,  B,  the  swivel  joint  and  female  connecting  screw. 

G,  male  connecting  screw« 

a  a,  swivel  joint  ring. 

b  h,  groove  for  swivel  joint  ring- 
Fig.  3,  section  of  parts  of  the  connecting  screws,  on  an 
enlarged  scale. 
'  Fig.  4,  end  view  of  the  ri  vetted  hose. 

Figs.  5  and  0,  end  and  side  sections  of  the  hose,  as 
fastened  to  the  connecting  screws. 

Fig.  7,  view  of  the  method  of  joining  the  hose. 

Fig.  8,  end  section  of  the  hose. 

Fig.  9,  side  section  of  it. 

The  improvement  in  this  hose  is  in  rivetting,  in- 
stead of  sowing  it ;  and  in  connecting  the  hose  with  a  new 
feaodification  of  4he  swivel  joints,  in  such  a  manner  as  not 
to  contract  Ae  water  wib^  at  th^  joints,  The  first-  idea  of 
^vetting  hose,  bdongs^o  Messrs.  Pinnodkand  Sellers,  of 
Philadelphia,  and  has  been  in  successful  practice  12  or  13 
<years,  but  without  the  leathers  being  overkpp^  suffi" 
deptly.    The  method  of  connecting  the  hose  belongs  to 
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Mr.  Pericios.  The  adyaatage  of  rivetting  over  sewing, 
19,  that  die  seam  lasts  much  longer,  and  is- much  tighter. 
The  rivets,  which  should  be  made  of  copper,  will  last  4  or 
6  times  longer  than  the  best  thread.  If  care  is  taken  to 
have  sufficient  .overlap  {we  fig.  8),  the  pressure  of  water 
against  the  overiap,  acts  as  a  valve  to  tighten  ih(e  seam. 
It  has  been  found  by  experience,  that  the  portion  of  hose 
next  the  engine,  is  muchliie  most  likely  to  burst,  especially 
^ben  the  water  is  carried  perpendicuhurly  y ,  to  obviate  this 
difficulty,  the  1st,  3rd,  or  4th  portions  (see  fig.  1)  are  double* 
rivetted. 

The  method  of  connecting  the  difierent  portions  of  hose 
is  as  follows :  figs.  2  and  3  show  sections  of  the  male  and 
female  connecting  screw  and  swivetl  joint;  A  forms 'the 
female  part  of  the  swivel  joint,  which  is  attached  to  the 
hose,  by  being  screwed  within  t)ie  female  screw  ce;  it  is 
prevented  from  collapsing,  by  the  brass  ring  d  vrithinit. 
On  the  outer  side  of  this  female  screw  is  a  groove  bb,  'm 
which  revolves  the  swivel  ring  a  a;  this  siviyei  ring  is 
fixed  to  the  female  connecting  screw  B,  by  means  of 
rivetting  over  the  end  of  it  aty*.  The  male  screV  C;i(s 
attached  to  another  portion  of  ho»e,  in  the  manner  before 
ilescrijjecl.^. 

Fig.  4,  end  view  of  thel^LOseas  rivetted,  ^howjng  alsp 
thf  overlap. 

Fig.  6,  section  of  that  part  where  the  hof^  is  fixed  to 
the  connecting  screws.  The  brass  ring  d,  expands  the 
hose,  g,  sufl^ci^tiy  to  allow  a  ^crew  to  be  cut  on  the 
leather  embracing  the  ring  d,  by  the  female  screw  B. '       i 

Fig.  6  shows  the  manner  of  holding  the  hosis  while  in 
the  act  of  screwing  it  intp  the  connecting  screw  (see  A 
and  C,  in  fig.  2).  D,  a  block  or  cylinder  of  wood  just 
large  enough  to  pass  through  the  ring  d;  this  block  pre^ 
yepts  the  hose  from  collapsing  while  it  is  held  (in  a  vice, 
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jo^  otherwke)^  for  the  purpose  of  resisting  the  action  of 
forcing  on  the  screw  c  c. 

Fig.  7  shows  the  means  of  connecting  the  different 
pieces  of  leather  that  compose  the  hose,  which  is  effected 
by  a  spiral  joining  of  double  rivets. 

Fig.  8,  end  section  (full  size)  of  the  hose,  showing  the 
overlap  or  valve. 
'    Fig.  9,  side  section  (full  size)  of  the  rivet  seam. 

When  a  rivet  breaks,  it  is  replaced  by  making  an  open- 
ing in  the  seam,  of  sufficient  size  to  allow  the  hand  to  re- 
place not  only  the  broken  rivet,  but  the  rivets  takeu  out  to 
enlarge  the  opening.  After  the  rivets  are  fixed  in  the 
boles,  they  are  rivetted  by  placing  them  on  a  flat  bar  of 
iron,  introduced  in  the  entrance  of  the  hose,  and  capable 
of  being  removed  at  pleasure.  Copper  has  been  found  to 
tmswer  best.  It  is  of  such  importance  that  the  rivet  and 
burr  should  be  of  the  same  material,  that  it  would  not 
answer  well  to  have  the  rivets  of  cast  copper  (they  being 
an  alloy  of  tin. and  copper),  and  the.  burr  of  tgfrougkt 
^K>pper.  Tin  rivets,  with  copper  burrs,  will  completely 
jdestro^  the  leatl^er  in. a. few  months,  Qccasioned  unr 
idottbtedly  by  the  operation  ^f  galvanism. 
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N'  XVI. 
IMPROVED  SHIPS'  PUMP. 


7*€  large  Gold  Medal  of  the  Society  iww  tkii 
Session  presefUed  to  Mr.  Jacob  Perkins,  of 
London,  for  his  Improved  Ships*  Pump, 
The  f of  lowing  communication  has  been  received 
from  the  candidate  on  the  subject^  and  a  Model 
of  the  Pump  has  been  placed  in  the  JSspositorjf 
of  the  Society. 

99,  Austin  Friars, 
SIR}  January  10, 18S0, 

I  BBo  to  «i]bmtt^  for  tii^  approbation  of  the  Society  for 
^«  Encoufagomeiit  of  Arts,  Manufactures^  and*  Cob^ 
merce  (of  which -I  have  the  honour  to  be  a  mdvohex),  « 
model  of  a  Ship's  Putitip,  which  has  the  advantage  of 
being  capable  of  being  constructed  of  materials  always  to 
be  found  on  board,  and  by  any  ship's  carpenter,  without 
the  necessity  of  boring  the  barrel,  as  in  the  usual  pumps ; 
the  construction  of  the  valves  in  the  piston  and  foot 
valve  will  also  be  found  exceedingly  easy,  and  to  afford  a 
large  water-way ;  and,  although  the  principles  on  which 
they  are  constructed  is  a  modification  of  one  of  the  o1:k 
jects  of  a  patmit  granted  to  me  ;  yet,  should  the  Society 
approve  of  it,  I  am  willing  to  wave  any  advantage  from 
it,  in  favour  of  the  British  public. 

The  construction  of  this  pump  is  so  simple  and  obvious^ 
ihat  it  scarcely  requires  any  explanation ;  but,  should  tha 
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jBociety  require  it,  I  shall  be  happy  ta  attend  die  Com- 
mittee  appointed  for  its  examination. 

I  am.  Sir, 
A.  AUdn,  Esq.  tui.  Sec.  SCc. 

Secretary,  Sfc.  8^c.  Jacob  Pbbkims. 

The  object  of  the  peculiar  modification  of  this  pump 
is  that  of  enabling  sea-faring  people  to  construct  a  pump 
while  at  sea  from  materials  always  to  be  found  on  board ; 
,¥iz.  deal  boards  or  planks,  leather,  nails,  canvas,  and 
iar. 

This  pump  is  constructed  as  follows :  take  four  strips 
of  deal  boards  of  suitable  width  and  length,  nail  them 
firmly  together,  so  as  to  form  a  square  trunk :  ihis  trunk 
is  next  covered  entirely  with  tarpaulin ;  then  another 
layer  of  boards  is  nailed  over  the  trunk,  observing  to 
break  the  joints  (see  figs.  4  and  6,  pi.  XVII.)  A  third 
layer  of  boards  nailed  firmly  to  the  first  and  second 
layer  will  complete  the  body  of  the  pump,  if  of  a  common 
size  (say  5  inches) ;  but  if  the  pump  is  laiger,  it  may  be 
strengthened  by  adding' more  layers  of  boards.  For  the 
form  of  the  valves,  see  fig.  3.  The  substitute  for  the 
upper  box  of  the  common  pump  consists  of  two  isosceles 
triangular  valves  the  sides  of  which*  are  double  the  length 
of  the  base,  jointed  with  leather  to  two  square  pieces  of 
boards  (hard  wood,  if  convenient).  These  two  pieces  of 
board,  to  which  the  valves  are  jointed,  play  diagonally 
in  the  pump  (see  figs.  1  and  S).  Between  these  two 
pieces  of  board,  is  fastened  with  nails,  the  pump  rod, 
which  is  also  made  of  deal  board:  the  leather  which 
forms  the  joint  should  be  extended  over  the  sides  of  the 
valves,  so  as  to  form  the  stuffing  as  the  valvea  li^ 
obliquely  in  the  angles  of  the  pump.  The  inside  of  the 
valves  may  be  loaded  with  sheet  lead,  if  convenient;  at 
may  rate,  they  should  be  filled  with  as  many  nails  as  the 
valves  will  hold  without  weakenSng  them.  -  The  upper 
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▼alves  are  furnished  with  a  check  'string  (see  fig.  3^  valve  * 
B),  to  prevent  the  friction  of  the  valves  on  the  sides  of  the  I 

pump ;  this  check,  which  may  be  made  of  small  line,  is  | 

very  important'tothe  ease  of  working  the  pump.  It  should  ' 

be  so  adjusted  as' to  preveixt  the  valves  from  resting- on 
the  sides  of  the  pump,  the  leather  only  should  touch  the 
pump.  The  lower  valves,  which  are  fixed  to  the  bottom 
of  the  pump,  are  made  similar  to  the  upper  valves,  with 
the  exception  of  the  rod  and  check.  Between  the  lower 
valves  apiece  of  hard  wood,  for  hooking  up  the  valves, 
if  no  sheet  iron  or  copper  is  at  hand,  should^  be  fastened 
(see  fig.  3,  valve  F). 

.  This  pump  works  very  easily,  owing  to  the  water  way 
by  the  valyes  being  much  greater  than  the  water  way 
through  common  boxes.  It  is  not  liable  to  choke,  in 
consequence  of  the  water  not  being  wire-drawn  below  the 
boxes  or  valves ;  for  the  water  way  below  the  valves  may 
be  so  contracted  as  to  draw  up  even  iron ;  but,  by  en<- 
larging  the  bottom  of  the  pump,  this  will  be  remedied. 


References  to  the  Engraving    of  Mr:  Perkins'    Ships' 
Pump,  Plate  XVIL 

Fig.  1,  a  side  section  of  the  pump. 
*  F^.  2,  a  diagonal  section  of  ditto. 

A  A,  body  of  the  pUmp,  figs.  1  and  ?. 

C  C,  pump  rods. 

D  D,  upper  valves. 

£  £,  lower  valves. 

Fig. 3,  upper  and  lower  valves;  B  the  upper,  F  the 
lower  valve. 

Fig.  4,  upper  end  of  trunk. 

Fig.  6,  lower  end  of.  ditto. 

The  dotted  lines  mark  the  places  in  which  the  sections 
figs.  1  and  2  are  taken; 
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jf«  xvir. 

DRAWING  OFF  THE  BACK  WATER  FROM 
WATER  WHEELS. 


The  smaller  J  onr  Vulcai}  Gold  Medal  teas  this 
Session  presented  to  Mr.  Jacob  Perkins,  of 
Austin  Friars^   London^  for  a   Method    op 

DRAWING   OFF  BaCK   WaTER  FROM  WaTER 

Wheels.     The  following  communication   has 
been  received  from,  the  candidate  on  the  subject. 

Austin  Friars, 
SIR;  March8,.liB2a. 

I  REQUEST  that  you  will  have  the  goodness  to  lay  be- 
fore the  Society  of  Arts,.  Sec.,  the  inclosed  communication 
relative  to... a  method  invented  by  me  of  drawing  off  the 
back  water  from  water  wheels. 

This  improvement  in  mills  is  that  of  using  part  of  the' 
superabundant  water  in  times  of  floods,  or  freshets,  to 
free  the  water-wheels  from  the  back-^water  occasioned  by 
such  freshets.  To  effect  this  purpose,  the  following  pltos 
have  been  successfully  adopted  :  Plate  XIX  is  a  view  of  a 
section  of  a  water-wheel,  and  the  system  of  forcing,  off 
the  back-water,  which  accumulates  in  time  of  floods.  A 
represents  a  water-tight  tube,  or  trunk,  being  the  breadth 
of  the  wheel,  and  the  depth  of  the  buckets,  running  from 
the  bottom  of  the  penstock,  to  or  past  the  center 
of  the  bottom  of  the  wheel.  B  is  a  receiving  tube,  or 
trunk,  being  one  third  larger  than  the  small  end  of  the 
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tube  A,  and  is  also  in  a  direct  line  with  it*  C  is  an  open^ 
ing  between  the  tubes  A  and  B ;  at  this  opening  the 
back-water  (which  had  accumulated  under  the  wheels 
while  the  current  wad  cut  off  by  the  gate  a),  is  carried  off 
by  the  lateral  velocity  of  the  current,  which  rushes  from 
the  tubes  A  and  B.  C  represents  the  back'-water;  I)  the 
bulk  head«  It  will  be  readily  seen,  that^  by  opening  Ihe 
gate  a,  the  water  will  rush  down  the  tube  A,  and  join  the 
back-water  at  E,  and  with  it,  pass  off  through  the  tube  B, 
under  the  bulk  head  I).  The  water  expended  in  turning 
the  water-wheel  will  also  be  carried  off  by  the  Bame  cur^^ 
rent  through  the  tube  B«  Plate  XX,  fig.  1,  is  a  back  view 
of  a  watel>wheel,  with  the  tube  A  running  at  right  angles 
to  it;  but  this  modification  is  only  used  when  the 
wheels  are  already  built.  Fig.  ^  is  a  plan  of  the  same* 
In  this  case  the  water  is  brought  from  the  dam,  or  re- 
servoir, by  a  curved  channel,  or  otherwise,  as  may  suit 
the  situation  of  the  wheels.  The  same  letters  of  refer- 
ence apply  to  the  same  parts  in  both  plates. 

I  am.  Sir, 
A.  Aikin,  Esq,,  8ic.  8cc.  &c* 

Secretary,  S^c.  S^c  Jacob  PEEriN  B. 
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N^  XVIIL 
SPRING  LATCH- 


The  smaller^  or  Vulcan  SiLVEjfli  Medal  wa$i 
this  Semon  voted  to  Mr.  Alfeeb  AiNGSRr 
of  Everett  Street^  London^  for  a  Springs 
Latch.  The  following  communication  hof 
been  received  from,  the  Candidate  on  the  subject, 
and  a  Model  of  the  Invention  is  placed  in  the 
Society* s  Repository. 

Everett  Street, 
SIR|  March  16, 1880. 

I  iNCLOSB  for  the  inftpecticni  and  jadgment  of  the  So' 
ciety  of  Arts,  Sic.  an  improved  draw*back  Spring  Latch^ 
the  peculiar  constructioa  and  advantages  of  which  I  shall 
be  happy  to  explain  to  the  Committee,  on  being  AvXf 
ai^rized  of  the  tune  appointed  for  its  consideration* 

I  am,  Sir, 
A.  Aiitjil,  £iqky  fcc«  8CC4  &c^ 

Secretaryiift.t^t.  .  Alfred  AiNcERr 

In  the  construction  of  the  lock  described  in  the  an-« 
Bexed  engraving  (plate  XIV),  the  two  foQowing  object» 
were  proposed^  In  the  first  place,  to  render  it  more  diffi-» 
cult  of  violation  by  a  jMck  than  those  in  general  use ;  and 
in  the  second,  to  apply  a  key  to  it,  of  which  na  ordinary 
person  could  take  an  impress,  and  which,  even  in  a  work-* 
man's  hands  would  be  very  difficult  of  imitation*    Figs.  )« 
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and  2  represent  a  plan  and  section  of  the  lock  divested  <^ 
the  key,  and  of  the  springs  which  press  the  tumblers  to- 
wards each  other  :  a  a  is  the  plate  or  case  of  the  lock  ^ 
b  b,  the  bolt  which  is  moved  by  a  pkiion  c,  acting  in  a  rack 
d;  e  y  are  the  tumblers  (of  which  four  or  moj'e  might 
be  used,  though  two  are  sufficient  to  exhibit  what  are 
deemed  the  improvements).  These  tumblers  have  pro- 
jections at  their  ends  which  dip  into  the  grooves  g  h  cut  in 
the  bolt.  The  projection  of  e  (see  fig.  2)  is  equal  to  twice 
the  thi(^kiies8  of  that  part  of  the  bolt  in  which  the 
grooves  are  formed,  but  tlie  prqjectionrfrom/  is-  only  half 
that  quantity,  in  order  to  avoid  in  its  passage  the  spring 
t,  wluch  is  seen  across  the  groove  h,  and  whose  situation 
under  the  bolt  is  described  by  a  ddtted  line.  The  shape 
of  the  projection  is  shown  at  k,  fi!g.  3 :  they  are  guided 
By  the  key  through  the  grooves,  ad  i^ill  be  described ;  it  is 
first,  however,  requisite  to  explain  the  nature  and  effect 
of  the  spring  u  Fig.  4  shows  the  under  side  of  the  bolt 
with  the  gtooves  and  the  notches  on  a  larger  scale ;  it  also 
exhibits  the  partial  reduction  of  half  its  thickness,  in  order 
to  contain  the  spring.  The  notches  1,  2,  3,  4^-6,  7, 
and  8,  are  similar  in  their  nature  and  mode  of  actton  to 
Ae  'securities  already  applied  to  locks  of  various  desbrip^' 
tions :  it  will  be  seen  that  the  notohes  2,  3,  4>  7,  and  8, 
have  a  hook  or  beak  not  attached  to  Nos.  1  and  5.  In 
the  notch  8  this  Kook  or  beak  is  formed  by  a  catch  at  the 
end  of  the  spring  t,  so  that  it  will  recedfe  towai^ds^^  7  By  a 
slight  pressure  on  its  beviled  edge ;  its  capability  of  doing 
this  totally  prevents  the  possibility  of  disengaging  one 
ttimblier  from  the  notches  at  a  time,  which  is  the  practice- 
pursued  in  attempting  to  pick  locks,  and  by  which  means 
the  tumblers  are  removed  from  the  situations  in  which  the' 
pressure  of  the  springs  places  them,  as  is"  shown  by  the^ 
dotted  lines  in  3  and  7,  and  they  are  placed  one  after  the- 
other,  as  described  in  4  and  8,  in  which  position  they  offer 
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iro  hnpediment  to'  the  motion  of  the  bolt ;  but  this  effect 
cannot  he  accompl^hed  in  the  notehes  2  and  6,  care 
beihg  taken'  that  the  projection  made  by  the  spring  be 
somewhat  greater  than  that  in  the  opposite  notch.  When 
this  is  the  case,  if,  for  instance,  it  was  attempted  to  re« 
liere  the  tumbler  out  of  No.  2  first,  it  is  evident  it  would 
fall  m  again  before  No.  6  could  be  disengaged,  ai^d  the 
contrary  mode  is  impossible,  because,  as  soon  as  the  pick 
ceases  to  act  on  liie  tumbler,  its  pressure  would  repel  the 
sj[>ring,  and  it  would  again  take  its  old  situation. 

Hie  form  of  the  key  is  described  in  figs.  6  and  6 ;  the 
lower  part  of  fig,  6,  supposed  to  be  a  section  showing 
the  internal  chamber,  or  pipe,  in  three  divisions,  the  upper 
aiid  lower  being  circular,  and  the  middle  one  triangular : 
the  use  of  these  three  parts  may  be  better  understood  by 
referring  to  fig.  7,  which  is  the  pinion  c,  drawn  on  a  larger 
scale :  a  a  is  part  of  the  lock  plate  in  which  an  iron  pin 
is  fixed  ;  round  this  pin  the  cannon  pinion  c  turns,  having 
tiie  lower  part  of  its  barrel  circular,  and  the  upper  part 
formed  of  as  large  a  triangle  as  can  be  inscribed  in  the 
circle,  and  having  one  side  circular,  as  seen  in  fig.  I ;  im- 
medialiely  above,  on  the  extremity  of  the  iron  pin,  is  fixed 
a  similarly  shaped  piece  of  metal  m,  secured  from  revolv- 
ing by  a  pin  passing  tllrough  it ;  when,  therefore,  the  key 
18  introduced,  thid  part  not  turning  with  the  rest,  it  re^ 
quires  that  a  decond  portion  of  the  chamber  should  be 
cylindrical,  to  permit  its  remaining  stationary  during  the 
motion  of  the  key.  To  the  lower  extremity  of  the  key 
are  attached  two  irregularly  curved  collars  n  and  o,  fig.  5, 
each  of  which  acts  on  one  tumbler,  and  causes  them^ 
dnriag  the  motion  of  the  bolt,  to  describe  curves  similar  ^ 
to  the  grooves  g  and  L  To  prevent  either  collar  from 
toudiing  the  tumbler  for  which  it  is  not  intended,  a  por- 
tion of  each  of  the  latter  (being  the  upper  part  of  one  and 
the  lower  part  of  the  other)  is  removed  (See  figs.  2  and  3). 

VOL.  XXXVIIT.  I 
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Fig.  8  describes  the  means  of  making  a  secret  or 
master  key  on  this  principle :  the  lower  part  (^  the  pipe 
(which  is  supposed  to  be  manufactured  in  two  lengths, 
and  afterwards  braced  together),  is  formed  into  an 
octagon  and  surmounted  by  a  screw ;  the  pieces  x  and  y, 
similar  in  their  nature  to  the  collars  before  described,  and 
having  octagonal  perforations,  are  to  be  slipped  on  to  the 
pipe  of  the  key,  and  followed  by  the  screw  nut  x.  The 
two  lengths  of  the  key,  being  then  soldered  or  brazed 
together,  the  three  pieces  x  y  and  z  can  never  be  lost, 
being  secured  from  coming  off  by  a  smaQ  fillet  p,  which 
buries  itself  in  a  recess  formed  in  the  piece  x  for  that 
purpose.  The  appearance  of  the  key  when  the  coUars  are 
On  tiie  octagon,  and  the  nut  screwed  down,  is  described  in 
fig.  9.  Though  the  cottars  cannot  be  whoUy  removed,  it 
is  evident  that  by  withdrawing  them  from  the  octangohr 
fo  the  cylindricd  portion  of  the  key,  they  may  be  turned 
round,  and  made  to  take  any  required  position  on  the 
octagon ;  and  if  letters  or  figures  were  engraven  on  each 
of  its  sides,  the  collars  nnght  be  withdrawn  and  letnxned 
to  their  places  by  the  person  acquainted  with  1^  secret, 
wUle  to  others  there  would  be  512  chttices  to  one  i^ainst 
their  being  able  to  make  use  of  it. 

Figs.  10  and  11  exhibit  the  means  of  rend^ri^  a  draw- 
back lock  as  difficult  to  pick  when  o%  the  first  shoot  aa 
when  double  locked :  9  ^  is  the  bolt  acted  on  by  the 
spring  tf  and  having  the  piece  9  attached  to  it ;  r  is  an 
inner,  or  secondary  bolt,  to  which  may  be  applied  any 
speoies  of  security  now  in  use  for  locks.  It  reqaiiett 
only  to  be  made  long  enough  to  receive  the  apparatus  for 
giving  it  such  security,  and  therefore  ita  l^gdi  is  not  d^ 
fined.  It  is  connected  with  the  bok  9  by  a  stud  holding 
in  the  piece  «,  thus  permitting  the  \Met  to  recede  by 
striking  against  the  staple,  while  tlie  key-hole  hai^g 
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comiBPniOfttioB  only  with  the  inner  or  secured  bolt  r  there 
will  be  as  much  difficulty  in  picking  it  while  on  ttie  latch 
or  first  shooty  as  in  other  cases  when  double  locked. 


N^XIX- 
MERCURIAL  LOG-GLASS. 


T%e  large  Silver  Medal  of  the  Society  was  this 
Session  voted  to  Mr.  C.  H.  Jennings,  of  Car- 
burton  Street,  Fitzroy  Square^  for  a  Mercurial 
Log*6lass.  The  following  communication  has 
been  received  from  the  candidate  on  the  subject^  and 
one  of  the  Glasses  is  placed  in  the  Sod^y's  Re-* 
pository. 

95,  Catfoortbii  Street^  FUcroy  Sdtiirv^ 
SIBr;  ApriU,  1830. 

I  HAVE  the  honour  to  send  for  the  inspection  and  ap- 
probation of  the  Society^  a  Log«glass  invented  by  me :  it 
ifi  intended  to  correct  the  errors  constantly  attending 
Hiose  at  present  used ;  the  particles  of  sand  with  which 
they  are  generally  fiUed  being  liable  to  cohere,  particu- 
larly in  damp  weather,  and  thus  to  impede  and  eyen  stop 
the  perfonnance  of  the  instrument. 

The  present  log-glass  runs  so  as  to  answer  for  both 
the  long  and  short  glass ;  the  former  is  used  when  the 
ship's  rate  of  going  »  slow,  the  latter  when  she  has  great 
velocity.  It  is  intended  to  be  exhausted  of  air,  so  that 
BO  oxidation  of  the  mercury  can  take  place,  nor  wiS  it 
be  influenced  by  the  expansioui  &c.  of  the  air,  which  is 
the  case  with  the  sand  glasses.    The  fluid  mercuiy  runs 
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equally  and  more  correct  than  sand,  which  always  fonns  a 
hoDow  cone  as  it  is  running.  ^ 

Those  glasses  have  been  much  approved  by  nauticd 
men;  they  are  manufactured  by  Messrs.  W.  and  T.  Gil- 
bert, mathematical  instrument  makers  to  the  Honourable 
East  India  Company,  Leadenhall-street. 

Should  this  instrument  deserve  attention,  I  beg  it  may 
be  placed  amoog  those  valuable  instruments  and  machines 
in  your  repository,  which  are  so  honourable  to  this  coun- 
try and  to  the  Society. 

I  am,  Sir, 
A.  Aikin,  Esq.  &c.  See;  8cc. 

SecreianffSfclfc.  H.  C»  Jennings^. 

Referenu  to  the  Engraving  of  Mr.  H.C.  Jennings's 
Log-Glass,  Plate  XV. 

Fig:  1,  a  section,  a  a  the  iron  collar  into  which  tbe  two 
glasses  6  6  are  cemented ;  c  d,  two  steel  pipes  fitted  in  tiie 
iron  collar,  so  long  as  always  to  be  aboye  the  sur&ccf  of 
the  mercury,  and  the  glasses  i  i  are  so  wide  as  to  hold 
the  mercury  dear  of  the  pipes  in  all  positions :  e  the  mer* 
cury,  which  is  now  running  through  the  smaOest  apertaie 
c,  in  28  seconds  (as  marked  on  the  glass,  fig.  2)  j  white  in-: 
verted,  the  aperture  d  allows  it  to  run  in  14  seconds  r  y^  a 
steel  screwed  mouth-piece  to  introduce  the  mercury,  whidi 
may  then  be  cemented  up,  or  a  valve  maybe  applied  uA 
the  glasses  exhausted  of  air :  g  a  steel  cap  to  screw^  on  to 
keep  all  safe.  The  glaases  are  secured  by  a  horisontal 
eircular  piece  of  wood  at  top  and  at  bottom,  which  are 
kept  in  their  places  by  three  screws  t  i  which  pass 
through  the  tubes  or  hollow  pillars  k  k,  one  of  which  m 
shown  in  section :  ll^e  screw  nuts* 

Fig.  2  sho^s  the  whole  together,  14  and  28  being  marked 
on  the  glasses :  they  are  represented  of  one-third  the  real 
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N*XX* 

IMPROVED  MUD-BOAT. 

The  large  Silver  Medal  was  this  Session  pre- 
sented to  Mr.  Richard  Pering,  of  his  Ma- 

Jesty's  Dock-yard,  Plymouth^  for  his  Improved 
Mud-Boat.  The  following  communications 
have  been  received  from  the  Candidate  on  the  sub- 

ject,  and  a  Model  of  his  Invention  is  placed  in 
the  Society's  Repository. 

Plymouth  Dock-Yard, 
SIR;  Mays,  1819. 

^  I  HAVE  to  request  you  wiQ  do  me  the  honour  to  lay 

before  the  Society  of  Arts,  8cc.  a  model  of  a  boat  fitted 

with  apparatus,  showing  how  an  easy  and  quick  discharge 

of  mud,  &c.  may  be  effected,  without  the  usual  practice 

of  the  men  being  under  the  necessity  of  standing  in  the 

midst  thereof,  to  discharge  it  by  scoops  or  shovels. 

On  the  30th  July,  1817, 1  proposed  to  the  Honourable 
Vary  Board  to  fit  a  boat  for  this  purpose,  whidi  was  or^ 
dered ;  it  was  tried  on  a  vessel  of  twelve  tons,  and  being 
found  to  answer,  one  of  twenty-four  tons  was  also  fitted 
with  lifting  buckets,  both  of  which  are  in  daily  ^use-- 
another  of  fifty  tons  is  now  nearly  finished. 

The  discharge  of  the  cargo  is  so  quick,  that  although 
the  boat  may  be  aground,  she  will  lighten  much  faster 
than  the  fall  of  tide,  consequently  may  always  be  hauled 
off.  In  close  harbours,  where  great  deposits  take  place, 
and  it  is  necessary  that  tfiey  should  be  cleared,  boats  so 
itfted  may  be  usefiil.  Tht  uprights  and  boom  by  which 
ike  buckets  are  lifted  may  be  lowered  at  pleasure ;  the 
boat  may  l)e  rowed,  towed,  or  sailed. 
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Herewith  you  will  be  pleased  to  receiye  certificates  of 
its  being  effectually  employed. 

I  am.  Sir, 
A.  Aikin,  Esq.  Sec.  8ic.  8cc. 

Secretary^  ifc.  ifc.  R.  Peki  n  g,  Clerk  of  the  Checqw 
of  his  Majesty's  Dock  Yard, 
Plymouth. 


CERTinCATES. 

Plymouth  Yaid, 
SIR;  August  24,  1819. 

The  model  of  the  Mud  Boat  constructed  according  to 
your  invention,  and  in  use  upon  a  small  scale  at  this  yard* 
having  been  examined  by  us,  we  think  it  right  to  ex- 
press our  satisfaction  and  approbation  of  the  ]^an,  con- 
fonnably  to  which  we  shall  direct. the  officers  to  build  a 
boi^  of  proper  dimoisiona  for  the  use  of  this  port,  and  to 
■end  a  inodel  of  the  same  to  the  Navy  Office,  to  anbmit  to 
the  inspectioB  of  the  Board. 
We  are, 

&c.  &c.  &c« 

(Signed)        T.  B.  Martiv. 


R.  Seppings. 
P.  Fbaser. 


(A  Copy)  W.  Oadwell. 


Plymouth  Yard, 
SIR;  MajTtb,  18191 

I  beg  leave  to  inform  you  with  respect  to  the  new 

planned  Mud  Boats,  that  in  my  opinion  they  are  v^ 

beneficial  to  his  Majesty's  service,  bong  unloaded  in  hatf 

the  time  with  the  same  number  of  men  that  a  boat  i»ki^ 

of  the  same  tonnage  on  th«  old  ti^'f  ^y  ^^  ^<>  ^ 
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great  benefit  to  the  men  employed  on  that  service^  as  the 
lUdoading  is  now  performed  with  much  greater  ease  and 
cleaidiness*  The  dischargii^  of  the  old  mud  boats  would 
often  envelope  the  men  completely  in  mud^  whereas  the 
new  planned  boats  with  tubs,  are  unloaded  without  the 
least  filth  whatever. 

N.  DuKFOBD,  Foreman  of  Scavelmen. 
Sich.  Pering^  Esq.  Clerk  of  Cheque. 


Brferenw  to  the  Engraving  of  Mr.  Richabd  Peking's 
Mud  Vessel,  VhiieXVlll. 

Fig.  1  is  a  side  view  of  the  vessel,  having  the  two 
middle  buckets  elevated  to  a  position  proper  for  delivering 
the  mud. 

Fig.  2  is  a  cross  section,  and  fig.  3  is  a  plan  or  view  on 
the  upper  side  of  the  vessel  with  the  two  middle  buckets  in 
the  same  poution  as  in  fig.  1. 

Fig.  4  is  a  side  view  of  the  wheels. or  erane  for  ele* 
vating  the  buckets. 

Fig.  5  is  a  side  view  of  the  catch  wheel,  roller.  Sec.,  for 
retaining  the  block  and  pulley  perpendicular  between  the 
two  buckets  which  are  to  be  elevated. 

Kga-  4  and  6  are  shown  in  the  same  situation  as  in  fig.  1, 
but  on  an  enlarged  scale. 

The  same  letters  of  reference  refer  to  the  same  parts  in 
each  figure. 

A  A,  a  boat  or  vessel  something  similar  to  those 
formerly  used  for  removing  muil,  8lc.  But  in  place  of 
filling  the  middle  part  of  the  vessel  with  mud,  I  have  fitted 
it  up  with  six  buckets  B  B  B,  &.c.,  (to  retclm  the  mud), 
vhieh  turn  on  hinge(^  or  joints  a  a,  8cc.  fixed  on  the 
upper  edge  of  the  boat;  C  C,  two  uprights  or  posts. 
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hating  a  pulley  b  b  fixed  in  the  upper  end  of  eadi^  orer 
which  the  ropes  pass  to  elevate  the  boom,  ot  beam  D, 
which  is  supported  by  brackets  fixed  to  the  uprights  C  C. 
The  tprights  and  boom  can  be  erected  and  lowered  at 
{Measure ;  on  the  boom  D  is  suspended  a  block  c,  which 
may  be  sUdden  from  one  end  to  the  other,  and  retained  in 
any  required  position  by  the  chain  d,  one  end  of  which  is 
fixed  to  the  block  c  and  the  other  to  the  roller  e ;  at  one 
end  of  the  roDer  e  is  fixed  a  catch  wheel,  having  a  catch 
g  acting  in  it  to  retain  the  block  c  perpendicular  between 
the  two  buckets  which  are  intended  to  be  emptied.  A 
winch  also  is  fixed  on  each  end  of  the  axis  of  the  roller  e. 
To  the  under  part  of  the  two  buckets  opposite  each  other 
is  fixed  a  chain  A  h,  having  a  loop  or  link  i  sufficiently 
htfge  to  prevent  the  chain  dropping  betweai  the  two 
buckets  when  lowered  to  their  situations  for  loading. 

When  the  buckets  are  to  be  emptied,  one  end  of  the 
chain^,  which  passes  over  the  pulley  in  the  block  c,  must 
be  hooked  into  the  loop  »,  the  other  end  of  the  chain j 
being  previ5usly  fixed  to  the  roller  k;  then,  if  the  winches 
or  handles  II  he  turned,  motion  will  be  given  to  the 
pinion  m,  which  is  fixed  on  the  same  axis ;  the  pinion  m 
gives  motion  to  the  wheel  n,  which  is  fixed  on  the  same 
axis  as  the  pinion  o;  the  pinion  o  works  in  or  gives 
motion  to  the  wheel  p,  which  is  fixed  on  the  end  of  the 
axis  of  the  roller  k,  to  which  the  chain  j  is  fixed;  v*en 
the  buckets  are  to  be  lowered,  the  brake  q  (which  aets 
against  the  periphery  of  the  wheel  p)  must  be  preaaed 
against  the  wheel  p  by  the  lever  r;  the  foLes  mist  be 
lifted  up,  and  the  axis  on  which  the  pinion  m  is  fixed, 
must  be  drawn  longitudinally,  till  the  pinion  mis  out  ofgear 
with  the  wheel  n ;  then  the  velocity  of  the  buckets  going 
down  may  be  easily  regulated  by  the  lever  r;  a  chain  1 1 
is  Ukewise  fixed  to  the  two  buckets  to  prevent  them  from 
being  overturned. 
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N'^  XXI. 

APPARATUS  FOR  THOSE  WHO  HAVE  LOST 
AN  ARM. 


The  smaller,  or  Vulcan  Gold  Medal  was  this 
Session  voted  to  Captain  George  Fitzgerald 
Stack,  54^A  R^t.,  Thayer  Street,  Manchester 
Square,  for  his  Apparatus  for  THEiusEiiF 

THOSE  WHO  HAVE  LOST  AN  ArM.       The  foUoW^ 

ing^  communication  on   the  subject  has  been  re- 
.  ceived  from  the  candidate,  and  the  Apparatus  is 
placed  in  the  Repository  of  the  Society. 

By  Thayer  Street,  Manchester  Square, 
SIR;  January  irtb,  1820.. 

Having  lost  my  arm  in  the  Peninsula,  I  have  since  ex- 
perienced the  greatest  difficulty  in  keeping  writing  or 
drawing  paper  sufficiently  steady  either  to  cut,  rule,  rub 
with  india  rubber,  fold  or  seal  letters,  &c.  Sec.  The  duty 
of  an  officer  requires  that  he  should  write  in  the  soldiers 
small  account  books  to  the  number  of  near '  a  hundred 
every  month,  which  duty  I  found  it  impossible  to  perform 
without  the  assistance  of  a  second  person  to  keep  the 
books  open.  The  small  weights  commonly  in  use  for  the 
above  purposes,  only  press  on  the  center  of  the  papep^  by 
which  the  sides  are  lifted  up,  throwing  a  shade  on  it  very 
troublesome,  and  also  causing  a  great  delay^  as  the  pen 
must  be  laid  down  every  time  the  weight  requires  to^e 
changed.    There  is  not  ai^y  instrument  in  use  that  can 
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take  mHaniimeoui  hold  of  a  pen,  pencil,  or  oiher  article, 
when  let  go  by  a  person  who  has  lost  the  arm  above  the 
elbow  joint,  the  common  vice  requiring  a  second  hand  to 
turn  the  nut.  I  haye,  in  order  to  obviate  as  much  as  possible 
the  before-mentioned  difficulties,  invented  an  apparatus,  on 
which  I  in^MTOTed,  and  now  find  that  it  answers  att  die 
purposes  required  at  a  writii^-table. 

The  pincers  (which  act  as  a  pen-holder,  S(c.)  are  also  of 
great  use  to  me  in  various  other  ways,  and  particularly  so 
at  a  diesnng-table.  I  now  take  the  liberty  of  laying  the 
said  apparatus,  with  drawings  of  it  (which  I  have  been 
enabled  toexecute),  before  the  Society  for  the  Encourage- 
ment of  Arts^  8ic.,  and  shall  feel  highly  gratified  if  it 
meets  with  their  approbation.  I  beg  also  to  ^y,  I  shall 
he  iMethafpy  to  attend  in  persoii  to  give  any  explanation 
tbet  may  be  necessary. 

The  invention  of  Mr.  T,  Lane,*  although  certainly  very 
ingenious,  and  highly  useful  to  any  body  who  has  lost 
only  a  hand,  is  not  of  the  least  use  to  me ;  neither  can  the 
pen<*holder  increase  or  decrease  the  pressure  instanta- 
neously. 

I  am,  Sir, 
A.  iUftjn,  Etq.  &c.  8ic.  &c. 

Sptnia^f  4rc«  S^.  Gso.  Fitzoxhald  Stack, 

CapLHay-f^^MthRegi. 


Reference  to  the  Engraving  of  Captain  Stack's  Apparatus, 
Plate  XXI. 

Fig*  1  repreaeiits  the  entire  apparatus,,  attached,  tp  fi 
taUe,  and  ready  for  use. 

Fig.  2,  is  a  bird's  eye  view,  and  fig.  3  ahcHizontal  view 
«f  themlfar,  the  vice,  and  parts  attached  to  them ;  the 
•  8eeV€LSa,p.  r4. 
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atme  letters  of  reference  indicate  ihie  dame  parts  ta  all  the 
figures. 

a,  the  ruler^  fonned  of  a  steel  plate,  from  nine  inches  to 
a  foot  long,  one  inch  and  a  quarter  wide,  and  one-«ighth 
of  an  iocti  thick.  It  is  pierced  by  five  holes  on  each  side ; 
b  by  &e.  inserted  near  the  edges  for  the  purpose  of  fasten- 
ing a  piece  of  glove  leatiiier  to  the  nnder  sarftic#,  in  order 
to  prevaitthe  paper,  8ic.  from  slipping.  A  scale  of  parts 
is  to  be  engrated  on  the  ruler.  One  end  of  the  ruler  is 
cut  off  at  right  angles  to  the  sides,  tiie  other  terminates  in 
a  joint  €f  by  which  it  is  attached  to  the  rice. 

6,  the  vice,  secured  to  the  table  by  means  of  the  screw 
fy  and  united  with  the  ruler  by  the  joint  g,  which  is 
secured  by  the  screw  A.    • 

V  a  strong  spring  inserted  into  the  nder  by  a  rivist  paasr 
uig  mto  the  hole  k  and  capable  of  being  tightened  or 
relaxed  by  the  screw  I,  which  wiuks  in  the  hole  m;  the 
use  of  the  sprmg  is  to  cause  the  ruler  16  pvess  firmly  on 
tike  psqiei^  or  book  which  it  hfneatb  it; 

IS,  a  lever,  hooked  at  one  end,  and  fastened  ^  the  otiber 
end  by  means  of  a  smell  ao'ew  into  the  hole  o  of  the  ruler : 
near  the  middle  of  the  lenrer  is  a  transverse  hole  ji,  through 
wbioh  the  screwy  passes^  and  thus  serves  as  a  ful^nm  to 
the  lever,  at  the  same  time  securing  it  in  ita  position  4^ 
passing  into  the  hole  r  ot  the  vice. 

s,  a  square  socket  in  the  vice  e,  which  receives  the  short 
leg  of  the  pen-holder,  fig.  7,  and  is  commanded  by  the 
attached  screw. 

Figs.  6  and  7,  a  spring  pincers  called  the  pen-holder : 
the  jaws  are  formed  so  as  to  receive  pens  and  pencils 
without  crushing  them.  The  jaws  naturally  stand  open 
in  consequence  of  the  action  of  the  spring,  and^the  width , 
of  their  gape  is  limited  by  the  screw  and  nut  t,  which 
also  serves  to  keep  them  permanently  closed  when  re- 
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Fig*  8  is  a  pointed  cyUndrical  piece  of  wood  to  be  in* 
serted  into  the  barrel  of  the  pen  preyiously  to  its  being 
nibbed,  as  shown  fig.  1. 

Vf  fig.  1^  is  a  walking  stick,  to  the  thicker  end  of  which 
is  fiftstened  a  cord  having  two  rings,  one  w,  at  one  end  of 
the  cord,  the  other  x,  a  few  inches  from  the  same  end; 
the  ring  x  receives  a  hook  fixed  to  one  end  of  a  piece  of 
strong  catgut  y,  which  at  the  other  end  is  furnished  with 
a  loop  that  goes  on  the  hook  of  the'  lever  n,  and  thus 
enables  a  person,  by  pressing  on  the  walking  stick  with 
his  foot,  to  raise  the  ruler  a,  and  disengage  the  book 
pr  paper  beneath* 

The  terminal  ring  w  is  secured  in  a  swivel,  shown  at 
lai^,  fig.  6,  to  the  other  end  of  which  is  also  fastened  a 
piece  of  catgut,  which  passing  over  the  little  pulley  z,  is 
&stened  by  means  of  the  knot  which  .tarininates  it,  inihe 
notch  z,  of  the  longer  leg  of  the  pen^holder,  the  jaws  of 
which  are  closed  by  pressing  with  the  foot  on  the  stick  v. 

Fig.  9,  a  walking  stick,  pointed  at  one  end,  to  fix  in 
the  ground,  and  furnished  at  the  other  with  a  square 
socket  to  admit  the  short  leg  of  the  pen-holder  when  the 
apparatus  is  used  in  camp  or  in  the  field.  When  the  use 
of  a  table  can  be  obtained,  the  stick  th^n  acts  the  part  q( 
§L  treadle,  as  v,  fig.  !• 
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N-  XXII,  XXIII,  XXIV,  AND  XXV. 
NAVAL  IMPROVEMENTS. 


The  Gold  Medal  of  the  Society  was  this  Session 
presentedto  Mr.W.  Hookey^  Master  Shipwright's 
Assistant^  Woolwich  Royal  Dock  Yard,  for  the 
several  If  AVAL  Improvements  which  form  the 
subject  of  the  four  following  communications. 
Models  of  the  improvements  are  placed  in  the 
Society  s  Repository. 

Woolwich  Yard, 
Sift;  Jan.  snh  1820. 

I  HAD  the  honour  of  addressing  a  letter  to  you  some 
time  since,  in  order  to  claim  as  my  own  invention,  a  plan 
laid  before  the  Society  by  another  person,  relative  to  the 
construction  of  ships'  and  boats'  rudders ;  I  now  beg  to 
present  to  the  Society  models  of  my  rudders,  which  I 
have  adapted  ever  since  the  year  1813. 

Before  I  employed  this  plan,  I  had  convinced  myself 
that  generally  the  rudders  of  all  vessels  are  much  too 
heavy,  so  that  in  fitctthe  rudders  incur  weakness  by  that 
which  was  intended  to  give  them  strength,  as  their  great 
weight  destroys,  or  has  a  tendency  to  destroy,  the  pintles 
and  braces  which  are  their  only  security.  I  therefore  re- 
duced the  weight  of  the  rudder  very  considerably,  and  by 
attaching  it  in  the  manner  shown  in  the  models,  I  in^ 
Cfeased  its  power,  the  effect  being  thus  rendered  sensible 
the  moment  the  tiller  is  moved  from  the  middle  line. 
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According  to  ihe  former  plan,  laige  scores  were  cut  in 
the  rodder  below  the  sur&ce  of  the  water,  and  a  great 
▼acancy  was  left  between  the  rudder  and  vessel,  whereby 
much  water  escaped,  and  the  tiller  was  in  consequence 
obliged  to  be  put  oyer  considerably  before  the  effect  was 
felt,  and  by  this  means  a  great  body  of  water  was  carried 
along,  which  must  necessarily  retard  the  rate  of  sailing. 
That  much  power  must  necessarily  be  lost  in  the  way  I 
haye  described,  will  be  obvious,  if  we  consider  what 
would  be  the  eflect  of  boring  great  boles  in  the  rudder ;  is 
thk  eaaeitis  evident  much  fluid  woidfd  escape  without  pro- 
doling  any  efieot ;  andjust  in  the  iame  way  does  the  w^ter, 
as  I  have  described  above,  escape  between  the  vessel  and 
rudder.  My  object  has  been  to  follow  nature  as  nearly  as 
possible ;  and  looking  to  the  fail  of  a  fish  for  my  example, 
I  have  endeavoured  to  construct  my  rudder  to  operate  in 
the  same  manner.  How  far  I  have  succeeded  is  not  for 
me  to  determine ;  but  on  this  head  I  cheerfuUy  leave  my 
claims  in  the  hands  of  gentlemen  in  every  way  competent 
to  judge  of  the  merits  of  my  conistnietion,  and  shall  only 
add  that  I  have  the  honour  to  remain, 

Sir, 
A.  AihtMy  Esq.  &c«  &c.  &c. 

S^areiaryyifc^lfc.  Wm.Hookbt, 

Master  Sldpmigh^s  Amtiant* 


Refsrmee  to  the  Engrmrngs  of  Mr^  Hookst's  hmprmoei 
Sudders,  Plates  XXII,  XXUI,  and  XXIV. 

Plate  XXII  represents  Mr.  JSoolcey'a  method  of  coa- 
stnictung  the  rudder  and  stera  post  of  a  boat. 

Fig.  1  is  a  aide  vi  cw  of  the  steiirfpst  and  roder^  as 
fomeriy  eomstfucted. 
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'  Fig;  2  ii  a  homontal  sectibn  of  the  ibote. 

Fig.  3  is  a  side  view  of  the  stern-post  and  rudder  on^ 
Mr.  Hookey^s  iniproTed  prindple. 

Fig.  4  is  a  horizontal  section  of  the  above. 

Fig.  6  is  an  end  view  of  the  stom  and  stem-post,  with- 
out the  rudder. 

F%.  6  is  an  edge  view  of  the  fore  part  of  the  rudden 

a  fit  is  the  false  stem-post,  having  a  circular  groove  ixk, 
the  after  part,  to  receive  the  mdder,  the  forepart  of 
wikich  is  eyUndrical;  by  which  meaiits  the  watcir  is  pre- 
vented from  entering  between  the  stem-post  and  n|d4!9r» 
which  adds  power  to  the  rudder,  and  does  not  retard  the 
boat,  as  will  be  seen  bj  coinparing  it  with  %a.  I  and  3} 
if  the  rudder  is  separated  from  due  stem  post,  the  way  of 
the  boat  will  be  retarded  in  proportion  as  the  area  of  the 
rudder  is  to  that  of  the  boat. 

i  is  a  chuck  to  prevent  ropes  from  getting  between  the 
stem-post  and  rudder;  the  groove  in  the  stem-post  is  a 
guide  for  directing  the  pintles  into  the  l^acea^  when  ahipr 
ping  the  rudder, 

c  is  an  ey^e4K>lt  fora  man  to  lake  hold  of^  incase  of 
his  being  near  the  rudder  when  f jJlen  overboard  by  any 
accident* 

Flate  XXIII  repcaeenta  the  stem  aiMl  rudder  of  a 
QierelMtfit  ship. 

Fig.  1  is  a  ride  view  of  part  of  the  stem  of  the  vessel 
and  the  rudder. 

Fig.  2  is  aa  end  view  of  the  stem  and  stem-post^  with- 
out the  radder.       ^       '  . 

Fig»  3  is  a  side  view  of  the  rudder. 

Fig.  4  isan  edge  view  of  the  same. 
.    a  iaa  drcolar  piece,  of  oak,  secured  by  screw  boltSi  by 
which  means  the  rudder  is.  very  easily  hnng  or  unhung^ 
wiien  the  shiprifr  in  dock,  oi  afloajL 
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6  6  are  two  chucks  with  a  brass  collar,  whidi  acta  asa^ 
pintlei  and  also  prevents  the  rudder  from  being  unshij^ed. 

c  is  an  iron  tijler,  at  the  after  part,  if  there  is  room  ta 
use  it ;  if  not,  of  course  at  the  fore  part. 

Plate  XXIV  represents  the  stem  and  rudder  of  a  1,600 
tons  ship. 

Fig.  1  is  a  side  view  of  part  of  the  stem  of  the  vessel 
and  the  rudder. 

Fig.  2  is  a  plan  of  the  above. 

Fig.  3  is  an  end  view  of  the  stem  and  stem-post,  with- 
out the  radder. 

Fig.  4  is  a  horizontal  section,  at  the  level  of  the  dotted 
line  z  Xy  of  the  deadwood  and  mdder. 

Fig.  5  is  a  side  view  of  the  rudder. 

Fig.  6  is  an  edge  view  of  the  same. 

Fig.  7  is  a  plan,  and 

Fig.  8  a  section  of  the  lower  braces  which  receive  the 
pintle  of  the  rudder ;  the  lower  pintle  to  be  five  inches  in 
diameter,  and  made  of  gun  metal. 

In  figs.  9  and  10,  a  and  ft  are  two  blocks  or  stops,  to' 
prevent  the  rudder  fi^m  being  unshipped ;  which  are  fixed 
to  the  false  stem*post  below  the  two  Upper  braces. 

Fig.  11  is  a  view  of  the  Upper  side  of  figs.  9  and  10. 

cCf  two  cheeks,  one  on  each  side,  well  secured  to  the 
spindle;  by  which  means  smaller  timber  will  make  a 
radder,  and  is  more  easily  obtained  than  larger. 

drf,  ring-bolts,  one  on  each  side,  which  answer  twd 
purposes,  namely,  for  hanging  the  radder,  and,  by  cross- 
ing the  chains,  act  as  radder  pendants. 

y*  is  a  chuck,    to  pretent  ropes  getting  between  the 
radder  and  stern-post,    and  also  serves  as  a  guide  for 
hanging  the  radder,  when  the  ship  is  afloat,  anditlSke^- 
wise  supports  the  lower  brace. 

g  is  a  false  stem-post,  with  a  semicircular  groove,  to 
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receive  the  fore  part  of  the  rudder,  ivhich  is  made  cylin* 
drical;  by  which  means  the. water  is  prevented  firopi 
entering  between  the  stern-post  and  rudder^  which  adds 
power  to  the  rudder,  and  does  not  retard  the  ship. 

A  is  an  additional  pintle,  fixed  at  the  top  of  ihfe  rudder, 
wnd  secured  by  a  strap  of  iron  passing  athwart<*ship,  whidi 
is  firmly  secured  to  the  chucks  fixed  round  the  helm-posL 

N«  XXIII. 

Woolwich  Dock  Yard, 
SIR ;  Jan.  27lh,  1820. 

I  BEG  to  lay  before  the  Society  of  Arts,  a  method 
which,  firom  the  long  experience  I  have  had  in  ship  and 
boat  building,  I  have  no  doubt  would  be  found  highly 
useful  in  replacing  a  rudder  carried  away  in  a  gale  of  wind, 
or  by  other  accident,  a  model  of  which  temporary  rudder 
I  have  the  honour  of  transmitting  with  this  letter. 

By  reference  to  this  model,  it  is  obvious  that  no  stutf  is 
reqiured  in  its  construction  but  what  may  be  immediately 
supplied  in  men  of  war,  from  the  hammock  boards  and 
the  men^s  mess  tables,  together  with  a  spaxe  anchor  stock ; 
and  in  merchantmen  recourse  must  be  had  to  spar  or  yard, 
and  any  bulkhead  or  platform  stuff,  that  can  be  the  best 
spared  for  the  purpose :  three  pintles,  which  must  be  kept 
in  reserve,  vrill  be  the  only  additional  expense  of  lumber 
requisite  to  b^  taken  on  board  to  provide  against  so  serious 
an  accident,  wliich  has  undoubtedly  been  the  occasion  of 
the  loss  of  many  a  valuable  vessel,  and  of  the  Uves  of 
many  hundred  of  human  beings. 

I  am,  Sir^ 
A.  Aikhi,  Esq.  &c«  8cc.  &c. 

Secretary,  i^c.  tfc.  Wm.  Hooket^ 

Master  Shipwrights  Assistant 
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Keferenct  to  the  Engraving  of  Mr.  Hookey's  method  ^ 
constmcting  temporary  Rudders,  Plate  XXV. 

Fig.  1  is  a  side  tiew  of  a  temporary  nidder  for  a  74 
gun  shipi  part  of  the  planking  bemg  removed  to  sho^ 
the  manner  of  its  construction. 

Fig.  2  is  a  horizontal  section  of  the  above- 
Fig.  3  is  an  edge  view  of  the  fore  part  of  the  rudder  and 
pintles. 

Pig.  4  is  an  edge  view  of  the  after  part  of  the  rudder. 
a  a,  two  cheeks  (secured  to  the  spindle  b,  or  mam 
piece}/  which  it  is  proposed  to  make  of  the  spare  anqbor 
stocks. 

c  c  is  the  middle  planking,  which  is  fixed  at  right 
angles  to  the  spindle,  and  which  is  to  be  made  from  tlie 
men's  mess  tables  y  to  each  side  of  these  are  fixed  planks 
d  df  at  right  angles  to  those  of  c  c,  and  which  are  to  be 
made  from  the  hammock  boards ;  to  each  side  of  these 
are  fixed  planks  e  e,  in  an  oblique  direction :  on  one  side 
of  the  rudder  the  planks  are  directed  upwards,  and 
those  on  the  other  side  downwards  (which  are  likewise 
made  of  the  men's  mess  tables),  which  prevents  tlie 
rudder  from  rackmg,  when  secured  all  together  ^th  the 
ttee-nails  and  nails. 

yy  are  iron  braces,  which  are  fixed  at  one  end  to  the 
cheeks  a  a,  and  the  other  ends  are  fixed  to  the  after  part 
of  the  rudder,  they  cross  each  other,  and  thus  prevent 
the'  rudder  from  racking* 

g  g  arc  ropes  fixed  to  the  after  part  of  the  rudder,  to 
assist,  if  necessary,  in  steering  the  ship,  by  tackles  being 
brought' to  thenir  ' 

Fig.  6  is  a  side,  view  of  a  merchant  ship^s  tempoxaiy 
rudder,  having  part  of  the  plankijig  r^oved  to  showit» 


•onstruction. 
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Pig.  6  is  a  plan  of  the^bove. 
"     S%.  7  is  ati  edge  view  of  the  fore  pieurt  of  the  rudder 
void  pindes. 
.  Eg.  8  is  an  edge  view  of  the  after  part  of  the  rudder; 

hhy  the  spindle,  made  from  a  spar  or  yard ;  to  each  side 
are  fixed  cheeks  i  i,  wound  tight  with  rope,  in  case  there 
are  no  iron  hoops  on  board. 

Jj  are  two  thicknesses  of  planking,  lengthways  of  the 
*ruddef,  which  may  be  made  from  any  platform  stuff 
below;  to  each  side  of  these  are  fixed  planks  kk,  iuBXi 
oblique  direction. 

f  /  are  scores,  cut  out  in  the  wake  of  the  braces  under 
water. 

N*XXIV. 

Rojral  Dock  Yard,  Woolwich^ 
SIR;  Jao.84th,  1820, 

I  BEG  to  lay  before  the  Society  of  Arts^  &c.,  the  model 
of  a  machine  intended  to  answer  the  double  purpose  of 
I^^Qoming  a  spai;e  Topmast  Cap,  and  for  forming  boata* 
tinibers  and  knees,  in  order  to  repair  boats  when  ships  ar«  ' 
^t,  sea^  pr  in  a  foreign  port. 

By  means  of  this  machinery,  boats'  timbers  and  knees 
may  be  made  out  of  straight  timber ;  they  possess  the  im** 
portant  advantage  of  being  light  and  strong,  38  knees 
being  formed  out  of  two  cubical  feet  of  timber. 

I  practised  this  method  for  four  years  while  master 
boat-biiiider  in  Woolwich  Dock  Yard,  and  never  in  a 
single  instance  knew  of  any  one  breaking.  With  an 
entire  confidence  in  the  discriminating  judgment  of  the 
Society,  and  in  their  liberal  encours^ement  of  every  use- 
fed  invention, 

^  I  am.  Sir, 

Jt.  Jdkin,  Esq.  &c.  &c.  kc. 

Setreiary,  S^c.  i^c.  Wm.  Hookey. 

K  2 
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R^erence  to  ihi  Engrmng^  Mr.  Booket's  meihod  gf 
bending  and  ffmning  Boatt-kneu  and  Timber  mti  ff 
siroigiU  Ti$nber. 

Plate  XXVI,  fig.  1,  is  a  view  of  the  upper  side  of  a 
block  of  wood^  intended  as  a  spare  topmast-cap  y  in  eacli 
side  of  which  grooves  are  cut,  to  the  curve  and  fom^  o^ 
the  knees  and  timber  required ;  those  on  the  under  udf 
of  the  block  are  represented  by  the  dotted  lines* 

Fig.  2  is  an  edge  view  of  the  above. 

Figs.  3»  if  6,  and  6,  represent  the  knees  or  timbers  as 
formed  in  the  above  block. 

Figs.  3  and  4  have  chucks  made  on  different  princi- 
ples to  form  the  knees. 

II  a  are  wedges,  to  set  the  knees  or  timbers  into  more 
or  lefsfi  compass. 

b  b  indicate  the  place  of  the  square  and  round  holes 
which  may  be  made  in  the  block,  for  the  mast-head  and 
topmast,  but  they  are  not  to  be  cut  out  till  wanted. 

Fig.  5  are  cutters'  aiid  gigs'  bent  timbers,  but  which 
had  been  bound  round  with  a  rope  yarn,  when  in  a 
straight  state,,  and  were  bent  altogether  in  the  groove 
marked  c  c,  of  fig.  1 . 

d,  an  end  view  of  the  timbers. 

N*  XXV. 

Woolwich  DfA^  Tod^: 
SiB;  Jan.  27tb,  18^0. 

1  i»£G  to  present  to  the  examination  of  the  Safety  of 
Arts  ft  drawing  of  a  Chaia  Beam  which  I  have  prqj^otjid 
for  the  purpose  of  strengthening  merchant  vesseby.  while 
at  the  same  time  it  faciHlatea  the  loading  and  unloading 
in  a  very  consideiaibLe:  degree,  particularly  oC^f^iv^ 
cargoes  of  timMr.     As  the  drawing  whiok  aMOmpHiues 
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ins  kite*,  m&i  reodear  the  apptication  mad  opetutioii  of 
tliit  beaim  much  mon  obirions  than  any  written  descrip- 
lion  triucb  I  can  give,  I  shall  merely  obsetire,  that  it  mtgr 
he  taken  np  and  rejdaced  in  a  fewmtnc^ed  hy  any  two 
sailors  or  labottrers,  by  means  of  the  screws  shol^A  in  the 
figure ;  I  may,  however,  be  allowed  to  make  a  few  obser- 
vations on  the  utility  which  I  imagine  will  accrue  from 
the  appliGation  of  this  principle.  In  the  first  place^  it  wiH 
be  found  of  great  advantage  in  stowing  and  unstowing  the 
ship ;,  2ndly,  it  will  prevent  the  cargo  from  riiifting  when 
the  vessel  is  not  full  stowed ;.  and  3rdly^  with  a  full  cargo 
it  will  pr^vent  the  vess^  from  expanding  and  foundering 
in  a  heavy  sea,  or  when  on  shore,  and  gives  additionsd 
strength.  I  beg  leave  farther  to  observe,  I  have  fitted 
beams  of  the  above  descr^tipn  to  several  navy  transports, 
which  have  been  highly  approved  of  by  the  respectivf 
captains;  one  of  those  vessels  went  to  Pletenberg  5ay, 
round  the  Cape  of  Good  Hope,  for^timber  ^  and  in  this  caa« 
in  particular,  great  advantage  )vas  derived  fron^  the  appU-» 
catiou  of  the  beams. 

J  am.  Sir, 
4'  Aikiu,  Esq.  Sec.  Sec.  ^Ot 

Secret0>rjf^SfC'  4^c.  Wm,  Hoo^y,    ' 

Master  ShipwriglU*s  Assistant. 

P,.S.  It  is  much  to  be  regretted  that  in  a  great  com- 
mercial nation  like  England,  year  after  year  is  allowed  to 
pass  over  our  heads  without  producing  any  solid  improver 
ment  in  the  construction  of  our  merchcmt  vessels. .  When 
we  examine  the  melancholy  lists  posted  daily  at  Uoyds^  it 
is  Impossible  not  to  reflect  that  many  of  the,  losses,,  not 
oidyin  property^  but  of  the  valuable  lives  of  our  b^ftve 
sailors,  have  been  saorijGiced  by  faulty ,  construcl^ons ; 
lirhich,  if  coxx^cted^  w^uld  give  more  confidence  to  pur 
txwpojx^a^ito  iembaiik  their  {uroperty^  more  comforted 
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tecarity  to  our  navigatom^  and  aaire  th^uadess  tfiwi  a^cl 
lainentationB  of  many  a  widow  and  orphan.  If  wli«t:X 
have  now  had  the  honour  of  submitting  to  the  Society  ^ 
Arts  should  tend  towards  the  attainment  of  this  dearal^ 
end,  it  wi|l  be  to  me  a  source  of  the  hij^hest  gratificatkw.  • 


Reference  to  the  Engraving  of  Mr.  Hookby^s  Ckain 
Beams  J  for  the  Preservation  of  Ships  tdth  large  Hatch- 
ways and  deep  Holds,  without  Beams,  when  on  shore,  mni 
also  when  rolling  in  a  heavy  sea,  and  which  are  of  very 
great  advantage  in  stowing  the  Hold,  and  preventing  the 
cargo  from  shifting. 

Plate  XXVlI,  fig:  1,  is  a  cross  section  of  a  ressel. 
The  same  letters  referring  to  the  same  parts  in  each  figure. 

A  A,  riders  of  iron,  with  eyes  forged  on  them,  to  couple 
the  chain  to ;  these  riders  are  firmly  fixed  to  the  sides  of 
the  vessel  with  bolts. 

BB,  two  chains,  coupled  to  the  two  iron  rider(t  by  meafiii 
"*  of  two  shackles  and  bolts ;  to  the  other  ends  of  the  chak^ 
are  coupled,  by  means  of  another  pair  of  shackles,  i^^ 
long  links,  one  end  of  each  having  a  female  screw,  which 
receives  the  screwed  pin  c,  the  opposite  ends  of  which  are 
formed  into  a  right  and  left  handed  screw,  in  the  center  of ' 
which  is  an  eye,  into  which  is  introduced  a  lever  ibr 
turning  it ;  which,  if  turned  in  one  direction,  makes  the  twi^ 
links  advance  towards  each  other,  and  tighten  the  chldn  v 
and  if  turned  the  other  way,  has  the  contrary  eflfect. 

Figs.  2  and  3,  two  views  of  the  links,  shackles,  and 
screw,  to  an  enlarged  scale.  The  screws  are  one  foot  long 
at  each  end ;  their  diameters  depend  on  the  tonnage  of  the 
ship ;  for  instance,  li  inch  for  a  400  ton  ship. 

D  is  a  shifting  beam  or  strutt,  which  is  placed  ^ohg* 
side  of  the  chain,  and  prevents  the  sides  of  the  vessel 
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heibg  drawn  together  by  overscrewing  the  chain ;  but  it 
will  depend  on  the  sort  of  mrgo  the  ship  may  be  loading 
with,  whether  or  net  the  wooden  beams  will  be  put  in. 

Fig.  4  iii  a  plan  or  view  on  the  upper  side  of  the  main 
hatchway,  showing  the  manner  in  which  it  is  secured  by 
the  iron  straps  and  screws. 

.  E  E,  two  straps,  firmly  secured  to  the  under  side  of  the 
short  beams  F  F^ 

'  GG^  two  pair,  of  links  and  screws,  similar  to  the  one 
already  described  f^r  tightening  the  chain,which  are  coupled 
to  the  two  straps  £  E,  by  means  of  the  open  ended  Unks 
and  pins ;  two  views  of  which  are  shown  by  figs.  5  and 
6^  to  an  enlarged  scale.  .        > 

Strutts  are  introduced  in  the  commings  of  the  hatch* 
way,  opposite  to  the  ends  of  thebeams^  which  prjevent  the 
chains  from  being  Qverscrewed.. 

.  Fig.  7  iii  a  plan  or  view  from  the  underside  of  the  inain 
hatchway,  being  another  method  of  preventing  a  ship 
from  expanding,  by  two  chains  being  frapped  or  drawn  i^ 
Uanght,  by  pi^ans  of  a  pair  of  double  blocks,  or  a  purchase  \ 
a^d  twP  small  chains  passed  round  it,  with  a  hook  at  each 
Aod,  to  secure  the  chains  when  drawn  up. 

H  H,  two  chains,  which  ought  first  to  be  stretched  across 
th^  vessel  as  taugH  as  possible^  and  the  ends  be  coupled 
to  tw.o  straps  finnly  bolted  to  the  sides  of  the  ship. 

I^  a  pair  of  double  blocks,  hooked  on  the  middle  of  the 
diiains;  which,  when  sufficiently  drawn  in,  are  to  bf; 
^cured  b^  the  small  chains  K  |C^ 
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N^  XXVI. 
PROPEIXINO  SHIPS  OF  WAR. 


T^e  smaller  or  Vulcan  Gold  Medal  was  this 
Session  voted  to  C(q>tain  James  Bvrton,  R.N., 
Portsmouth,  for  a  method  of  phqpcllp^q 
Ships  of  WABi  The  following  commuimQatio^ 
has  been  recwedfrom  the  candidiite  on  thf  AM^ec^* 
and  a  Model  of  his  Invention  is  placedm  ike  R^ 
pository  of  the  Society. 

Salopian  Coffise  Bop^e, 
SIR;  February  16,  TBJtti 

I  TAKE  the  liberty  of  requestifag  you  to  have  the  good- 
ness to  subnet  to  the  Society  for  the  Encouragement  of 
Artg|  Manufactures,  and  Commerce,  my  plan  and  mode! 
for  propelling  ships  in  a  calm ;  and  also  by  means  of  the 
same  machinery  of  working  the  chain  pumps  on  the  prin- 
ciple of  a  water-mill,  when  the  ship  is  moving  through 
the  water. 

I  beg  to  observe  that  it  has  met  the  highest  approba- 
tion of  my  Lords  Commissioners  of  the  Admiralty,  as 
well  as  of  the  numerous  officers  and  scientific  men  who 
witnessed  its  trials.  I  inclose  the  official  reports  made 
thereon,  and  Will  do  myself  the  honour  of  attending  in 
person  to  explain  the  invention  to  the  Committee.  I  shall 
be  obliged  to  you  to  fix  an  early  day  for  this  purpose,  as 
I  am  on  the  eve  of  leaving  England. 

I  am,  Sir, 
A.  Aikin,  Esq.  8cc.  &c.  8ic. 

Secretary,  Sfc.^rc.  James  Burtok,  Captain 

in  the  Royal  Navy. 
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CERTIFICATES. 

Raroillies,  in  Portsmouth  Harbour^ 
SIR;  May  IJ,  1810. 

Hbrbwith  I  transmit  for  their  Lordships  information^ 
a  letter  from  Captain  Sir  Jttmes  Gordon,  stating  that  a  txial 
of  the  machinery  for  rowing  the  Active  was  maile'tliis  day^ 
and  expressing  a  desire  to  make  a  fvirther  trid  thereof,  by 
proceeding  in  the  ship  to  Spithead  by  the  macfaimry,  on 
Saturday  next,  or  the  first  faVouraUe  day  afterwqxds. 

In  submitting  this  I  beg  you  will  acquaint  4heir  Lord<« 
ships  that  I  was  on  board  the  Active  during  the  wbole 
of  the  time  this  trial  was  made ;  the  ship  was  propelled 
by  the  machinery  a  considerable  distance  down  the  har- 
bour, and  fully  suificient,  in  my  opinion,  to  ascertain  iU 
perfection  and  utility ;  and  I  beg  to  add,  that  I  agree  in 
opinion  with  Sir  James  Gordon^  that  the  ship  may  be 
removed  to  Spithead  by  it  without  risk  or  difficulty,  pro- 
vided the  tide  is  not  too  powerful  (there  not  being  suffi- 
cient water  vmtil  about  half  flood) ;  and  if  their  Lordships 
approve  thereof,  I  will  order  the  trial  to  be  made  on  8a- 
tui?day  n^t,  or  the  next  favourable  day  afterwardflJ 
I  am,  Sir, 
4cc*  &c.  &c. 
John  Wibm  Croker,  Esq,        A.  P.  Hollis,  Commodore 


Hi9  Majesty's  Ship  Active,  in  Port3mouth  Harbour, 
SIR;  May  IS,  1819. 

I  HAVB  Ae  howMir  to  acqurait  you  that  a  trial  was 
made  this  mommg  of  tbe  maelunevy  for  rowing  Hit 
Active,  which  has  been  fitted  on  board,  and  I  have  gpeaft 
pleasure  in  stating  that  it  fiiUy  e<{ualled  my  expectations. 

The  weather  was  moderate  with  a  young  flood  tide ; 
emt  h— ired;  mnik  eighty  men  were  em^oyed  at  the  iS^Te% 
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different  capstans,  and  with  this  force  the  Active  was  pro- 
pelled through  the  water  with  a  light  air  on  the  beam,  and 
against  the  tide  (which  was  running  full  halfaknoQat 
the  rate  of  nearly  two  miles  and  a  half  an  hour ;  and  I ' 
have  no  hesitation  in  saying,  that  in  my  opinion,  imder 
similar  circumstances  of  weather,  this  ship  may  be  pro^ ' 
pelled  to  Spithead  by  this  machinery  without  risA:  «r 
difficulty;  and  I  should  very  much  wish,  provided  it 
meets  their  Lordships'  approbation,  to  make  a  further 
trial  by  proceeding  in  the  ship  to  Spithead  by  the  ma* 
chinery,  on  Saturday  next,  or  the  first  favourable  day 
afterwards. 

I  am,  Sir, 
&c.  &c.  &c. 
Commodore  Hollis.  J.  A*  Gobdov,  Qqiiain* 


Kamillies,  in  Portsmouth  Harbour, 
SIR;  May  16, 1819. 

I  TBANSMiT  for  their  Lordships'  information,  a  lelJfier 

from  Captain  Sir  James  Gordon,  of  the  Active,  detailing 

the  particulars  of  the  experiment  which  took  place  yefh 

terday,  of  propelling  that  ship  to  Spithead,  by  means  of ' 

the  rowing  machinery  fitted  on  board ;  and  having  been 

present  during  the  operation,  I  beg  to  remark  that  I  am 

fully  of  opinion  that  the  ship  might  have  been  taken  to 

Spithead,  but  for  the  impediment  of  the  wind  and  tide, 

as  expressed  in  Sir  James's  letter ;  and  having  now  given 

the  machinery  a  fair  trials  I  have  directed  the  Ac^e  to 

proceed  to  Spithead  widi  the  fair  wind ;  and  which  I  trust 

wiU  meet  their  Lordships'  approbation. 

.   .         I  am,  Sir, 

&c.  Sec.  &c.   ' 

J.  W.  Croher^  Esq.  A.  P.  Hqi^lis,  Commod^' 
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His  Majesty's  Ship  Active,  in  PorUmouth  Harbotir^ 
SIR;  May  15, 1819. 

.1  HAVE  the  honour  to  report  to  you  that  the  weather 

biing  moderate  this  mornifig,  with  a  light  air  from  the' 

southward^  and  deeming  it  jpracticable  to  take  the  Active 

to  Spithead,   by  the  ilowing  machinery;  the  moo'ringsf 

(which  are  abreast  of  the  Prince,  above  the  Dock-yard); 

were,  by  the  desire  of  the  pilot,  slipt  at  24  minutes  before 

11  i  the  ship  began  to  move  in  about  half  a  minute  after* 

the  capstans  were  set  in  motion,  the  paddle  wheel*  at  first; 

making  about  six  revolutions  per  minute  ;  at  10  minuteff 

past  1 1  the  ship  was  abreast  of  the  King's  Stairs,  going 

at  the  rate  of  two  knots,  with  the  wind  right  a^head  and 

freshening,  aiid  the  tide  running  in  about  half  a  knot,  the 

wheels  then  making  eight  revolutions  per  minute  ;  at  14 

minutes  before  12  the  ship  was  abreast  of  Point,  going 

barely  two  knots,  the  wheels  making  the  same  number  of 

revolutions,  and  the  wind  gradually  increasing,  and  the 

tide  running  about  one  knot  and  two  fathoms  by  the 

common  log :  at  S5  minutes  past  12  the  «hip  was  aJireast 

of  Ae  eastern  part  of  the  platform,  going  a  knot  and  a 

halfy  the  wheels  making  the  same  number  of  motioYiSr 

The  tide  having  increased  to  a  knot  and  a  half,  and  the 

wind  also  increasing,  and  observing  the  Camelion  undel* 

weigh  atSpithead,  I  demanded  by  telegraph  her  rate 'Of 

g<»fig,  and  received  for  answer,  **6  miks,'*     Ididthm 

With  a  view  of  ascertaining  the  probable  resistance  the 

ship  met  with  from  the  force  of  the  wind  being  Tight 

a^head.  .     •    £ 

The  «hip  having  beenpropdled  thus  far  by  the  ma-* 

chinery  against  wind  and  tide,  which  were  both  iocreas* 

ing,  and  finding  that  she  made  Ifnt  little  progress,  it  was 

deemed  prudent,  in  preference  to  anchoring  there,  to 

drop  her  into  the  harbour,  where  she  now  is  ready  to  take 

^dvjiotitge  of  the  first  fair  wind  to  sail  to  Spitfaead. 


Digiti 


zed  by  Google 


140  MECHANICS. 

I  beg  to  observe  that  the  expeiiment  of  this  mora- 
ing  has  piOTed  in  my  miad  the  capability  aad  utility  of 
the  macbinery,  which  has  fully  equdled  my  ezpectatioas^ 
and  I  have  no  doubt,  but  from  the  impediment  of  wind  and 
tide,  that  the  ship  might  have  beep  taken  to  Spithead 
with  safety. 

I  cannot,  injustice  to  Lieutenant  Burton  (the inventor), 
dose  this  letter  without  bearing  testimopy  to  )4»  zei|l, 
assiduity,  and  attention,  which  has  been  unremitted  dur- 
ing the  whole  time  he  has  been  here.  . 

I  am,  SiTi 
tLo.  8u^.  be. 
Comwwdore  Hollis.  J.  A.  Gordon,  Captain. 


Hii'lfi^eity*!  SMp  AcftfV€,  Balifia  HsfWor, 
SIR;  October  18, 1819. 

Hatino,  with  the  |>enms^m  of  the  commander  lo 
chief,  got  under  weigh*  for  the  p«rpoee  of  talung  the  sUp 
round  George's  Islwid  by  th^  propping  niaclwery,  I 
have  the  honpur  to  inform  you  for  the  infermaition  of  my 
Lords  Commissioners  of  ^  Admindty^  that,  with  the 
excepticmof  one  or  two  keys  dropping  out  wimeh  ct»- 
aeoied  the  rigger  wheel,  which  was  the  eamse  of  ap  arm 
giving  way,  it  answered  exceeding  well,  and  that, 
when  the.ship  was  wore  to  return  to  her  anchorage,  she 
moved  at  the  rate  of  3|  miles  per  hour,  the  paddle  ivhf^ 
making  eleven  revolutions  per  minute :  th&ie  was  a  light 
air  from  the  southward  during  the  whole  time  the  ship 
was  under  weigh. 

Afier  the  last  trial  in  Portsmouth  hsrbour,  the  whole  of 
the  nmchinery,  or  rather  the  paddle  wheels,  were  stowed 
away ;  and  was  the  ship  in  chsce  and  a  cdlm  coming  on. 
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lk^  flt^l0  wh^s  ^eo«|ld  be  put  U^^ther  ftud  r^df  fyt 
Hod^  flpicfb  900Q(er  thw  thQ  b0at»  could  b^  got  Oiict. 
I  am^  Sir^ 

&C«  8jC|C.  &G« 

J*  A.  GoAjpoN^  CajB^nin. 


'^^erence  i6  fke  l^ngmoing  of  Capteiin  3 Atnts  BttBTOB^'s 
Mtihad  of  Propelling  Ships,  and  txforking  the  Pumpis, 
Plate  XXVIIL 

Fig  1  is  a  plan  of  part  of  'a  restel,  the  planking  of  the 
decks  being  removed  for  tihie  piu'{K>se  of  sbow^g  tite  m^ 
chinery.    '        '         ^ 

Fig  2  is  a  eross'  section  of  patt  of  tlie  vessel  at  the 
shaft  which  works  the  paddle. 

Fig  3  is  a  view  of  part  of  one  side  of  the  vessel^  show^- 
ing  one  of  the  paddle  wheels. 

.  Fig.  4  is  a  longitudinal  section  of  fig.  1,  through  the 
ce&ter.  of  the  vessel. 

>  The  same  letters  ref^r  to  the  same  parts  in  each  figure.  - 
.  'niete  are  three  circumstances  in  which  the  application 
of  the  machinery  about  to  be  described  will  be  found  ad<- 
yantageous;  firsts  in  propelling  the  vessel  when  she  is 
becalmed,  or  is  on  a  lee  shoce,  by  ap[dying  the  mm  at 
tiiA  capstans^  as  the  power  for  working  the  paddles ;  2nd> 
in  working  the  ch$in  pumps^  by  the  application  of  tb^ 
men  alone  to  the  capstans ;  8rd,  in  the  application  of  th^ 
paddle  wheels  as  a  power,  to  work  the  chain  pumps  when 
the  ship  is  under  s^l,  and  in  a  leaky  state. 

a  a  is  a  horizcmtal  shaft  of  cast  iron,  reaching  across 
lihe  vessel;  on  each  etid  of  tlie  shaft  is  fixed  a  cast  iron 
wheel  or  frame  bb^  in  which  are  eight  mortides  to  recdve 
the  wrought  iron  arms  c  c,  that  cacry  the  ioate  d  i,  &c.  of 
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the  ptdifle  wheeli ;  these  arms  may  be  fixed  into  iA& 
moiticeft  in  the  frame,  by  means  of  keys  or  set  screws^ 
or  otherwise,  as  may  be  most  convenietit  for  unshipping 
them :  the  extremity  of  the  floats  of  each  paddle  wheel  is 
oonnected  togeAer  by  means  of  two  sets  of  light  stays 
or  braces  of  wrought  iron :  e  e  is  the  ship's  capstan,  to 
the  lower  end  of  the  axis  of  which  is  fixed  a  wheel  or 
rigger//:  g  is  an  additional  capstan,  on  the  upper  end 
of  which  is  fixed  another  wheel  or  rigger  A,  the  upper  face 
of  which  is  formed  into  a  cogged  bevil  wheel. 

The  power  is  communicated  from  the  capstan  e  e  to  the 
capstan  g,  by  means  of  an  ^dless  chain  passing  round 
the  two  qggers  /  and  h,  which  chain  is  conducted, 
and  prevented  from  swagging  by  the  rollers  J^*^*  which 
are  suspended  to  the  beanis  of  the  vessel.  The  bevil 
wheel  t  works  into  the  bevil  pinion  k,  which  is  fixed  on 
the  shaft  a  «  and  gives  motion  to  the  paddle  wheels,  when 
the  vessel  is  becalmed,  and  is  intended  to  be  propdled  by 
the. power  of  the  men  a^^plied  to  the  capstan  bars. 
If  the  men  are  required  to  work  the  pumps,  the  pinion  k 
must  be  thrown  out  of  geer,  by  sliding  the  pinion  end- 
ways on  the  shaft,  and  the  floats  of  the  paddle  wheels  miist 
be  unshipped ;  the  pinion  I  must  then  be  thrown  into  geer 
with  the  wheel  i ;  on  the  other  end  of  the  shaft  on  which 
the  pinion  i  is  fixed,  is  a  spur  wheel  m  which  gives  mo^ 
tion  to  the  two  spur  pinions,  fixed  on  one  end  of  the 
shafts  or  spindles  o  o,  on  the  other  ends  of  which  are  the 
riggers  j>j7,  that  work  the  ohain  pumps  g  9. 

But  should  the  vessel  be  leaking  more^than  the  men  at 
the  capstans  are  able  to  keep  under,  the  paddle  wheels 
^muist  be  rigged  out,  and  the  pinion  A;  likewise  be  thrown 
into  ^eer- with  the  Wheel  t,  by  which  means  the  pumps 
may  be  worked  when  the  vessel  is  under  sail,  by  the  ac- 
tion of  the  paddle  wheels  alone,  as  a  power,  without  th^ 
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'.BABi^taiice  of  any  men  at  the  capstans,  or  if  the  ship?s  way 
Js  not.  sufficient^  the  men  may  also  be  employed  at  the 
same  time« 


N»  XXVIL 
SAFE  COACH. 


TAe  Gold  Medal  n^as  this  Session  voted  to  Mr* 
Obadiah  Elliott,  of  Westminster  Roadj  for 
a  Saf£  Coach.  The  following  communication 
on  the  subject  has  been  received  from  the  candi^ 
date^  and  a  Model  of  the  Coach  is  placed  in  the 
Repository-of  the  Society. 

\ 
Westminster  Bridge^ 
SIR;         «  Feb.  23rd,  18S0. 

In  submitting  to  the  consideration  of  the  Society  for 
the  Encouragement  of  Arts,  8ic.,  my  new  invented  life 
Preserver  or  Safe  Coach  for  travelling,  I  beg  to  be  wr 
dulged^  in  a  few  observations,  and  at  the  same  time  to 
solicit,  should  it  really  be  found  deserving  thereof,  the 
honour  of  their  patronage  and  approbation. 

I  flatter  myself,  upon  examination,  this  coach  will  be 
found  iar  superior,  with  all  the  combined  advantages  it 
possesses,  to  any  thing  ever  yet  introduced  tp  their 
notice,  as  every  reasonable  objection  that  has  been  ad* 
vanced  to  the  generally  adopted  method  of  building  stage 
coaches,  is  by  this  invention  removed. 
^  Xbis  coach  is  superior  to.  those  at  piTesent  in  use,  3K>t 


Digitized  by 


Googk 


144  MECHANrCft. 

only  M  it  regards  general  safety,  but  is  abo  mach  U^^iter 
and  easier  of  draught,  and  tbe  principal  w^ht  is  placed^ 
and  the  body  itself,  hung  so  low,  as  to  render  it  uttsify 
impossible  to  turn  over,  under  any  circumstances  however 
unkvourable. 

It  is  easier  of  draught  by  the  proportion  of  more  than 
one  horse  to  four,  which  proceeds  from  two  causes ;  first, 
that,  whereas  the  fore  wheels  of  the  coaches  now  used, 
erroneously  termed  safety  ooaches,  are  but  2  feet  8  or  10 
inches  high  (which  instead  of  diminishing  the  labour, 
does  absolutely  require,  and  particularly  in  wet  weather, 
the  additional  power  of  two  horses,  while  they  wear  out  a 
pair  of  wheels  in  one  week);  my  fore  wheel  is  nearly  as 
high  as  the  hind  one,  and  the  coach  iti^elf  it  shorter  by  14 
inches,  thato  any  other.  Secondlyj  it  is  lighter  by  above 
3  cwt.,  though  I  have  made  very  large  wells  for  luggage 
(kkrger  than  is  perhaps  requisite),  on  account  of  the  whole 
of  the  perch,  carriage,  iron  work,  &c«,  being  entirely  dis- 
pensed with. 

With  regard  to  safety,  the  first  advantage  peculiar  to 
this  coach  alone,  is,  that  the  front  part  in  which  the  Outside 
passengers  and  coachman  are  seated  locks  round,  so  as  to 
be  always  in  a  ri^t  line  with  the  horses ;  hence  those  acci- 
dents wtU  be  prevented  whidi  but  too  frequently  oeeur,  from 
a  sudden  sturt  or  turn  to  the  right  or  left.r<»»Purth8r,  it  is  so 
otintrived,and  the  springs  are  so  fised,  that  if  one  er  ail  were 
to  break  at  onoe,  the  body  would  drop  but  a  few  inidfes, 
and  could,  without  incoiivenieiiee>  proceed  %m  the  re- 
SHunder  of  the  journey >^Aga]n,  if  the  azletrees  were  to 
bmak,  and  dH  the  wheels  come  oS^  the  body  wouU  faU 
b«t  lA  inches  ;-^or,  wUoh  is  m»ck  otore  probabto,  diotdd^ 
eitllftr  the  face,  or  hiiid  wbed^  or  both,,  l^  negledt  pljwf^ 
per  attention,  come  ofi",  the  eeiiter  of  gravity  i^  ao  Mar 
the  center  df  aetion,  that  the  body  would  onljr  laHon  m 
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tBcUne of  7  or  8  iirehd»  art  most,  and  caM  nol. {tottibly 
overturn. 

Inthiacoach^  all  the  lesser  conveniences  and  comfort 
Bodesirable^  are  also  attained^  and  the  most  infirm  persons 
win  not  experience  the  least  difl^culty  in  getting  out  pf  and 
in  their  places. 

For  the  practical  proof  of  the  ahove  observations  I  ca» 
answer,  as  L  have  built  a  coach  at  very  eonsiderabDe  ex^ 
pense  (which  may  be  seenat  my  manufactory),  and  in  trying 
die  experunent  with  the  hind  wheel  off,  found  it  required 
the  strength  of  five  men  to  turn  the  body  on  its  side,  which, 
fiom  the  revolving  system  of  its  ccmstniction,  wa,s  done 
while  the  front  part  remained  stationary  and  unincon'? 
vehienced* 

'With  lesjpect   to  the  mode  moire  ^neraJiy  adopted 
within  these  fdw  years,  of  fixing  the  luggl^undernleath^ 
Ibeg  teave  to  say,  that  as  for  nearly  20  years^  I  have  been 
in  the  habit  of  fixing  to  the  bottona  of  all  the  carriages  I  ^ 
have  buflt  without  a  perch,  luggageboxes  or  w^s,  which 
I  term  snb^imperiak,  liiope  I  may  be  permitted  to  clako, 
as  peculiarly  myjdwn,  the  origin  oif  that  method,  since  ap^ 
plted  by  Mr.  Milton-  to  the  Reading  and  oth^r  coaches, 
under  the  Idea  of  improvement; 
lam.  Sir, 
8cc.8ic.&c. 

Ob  a  d  t  a  h  Elliott,  Codch^Maker^^ 


Kefirenteto  the  Engrai^ingsof  Mh  OBABtAH  Ei.LiOTT'i 
Safe  Coach. 

fiiU  X%X  is  a  view  of  the  cosich  wit^  one  fore-wh^el 
0#,  and  only  d  inches  out  of  levd,  showing  t^e  impossi-' 
M0ty  of  an  o^QTtbm. 

Pku  XXIX,  fig.  1,  is  an  elevated  view  of  the  coach ; 
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<^  ibe  body  carryiag  four  or  mx  uuddepascengeny  ivitfi  wm 
entrance  door  6  fit  the  back  ;  c,  the  front  boot  for  luggage; 
d'd,  the  seat  for  ten  or  more  passengers,  connected  to  the. 
body  by  a  sliding  rode; /y  a  safe  step;  g,  a  private  box  in 
the  foot  board  h  ;  i,  the  hind  luggage  box  or  boot,  wiffi  a 
groove  or  opening  k^  cased  in  the  middle  for  the  axletree 
to  slide  up  and  down  in  v  />  a  safe  step ;  m,  the  iron  straps 
which  fasten  the  front  boot  to  the  elliptica]tfl|liinga;  n,  the 
iron  strap  securing  the  body  and  hind  boot  on  the  springs : 
the  shackles  ooo  o  are  immoveaUy  fixed  to  the  ends  of 
the  bottom  springs;,  the  front  springs  are  inehned.two 
inches,  and  the  hind  ones  one  inch,  their  front  ends  being 
highest  to  counteract  the  concussion  met  with  on. the  road. 

Fig.  2  is  a  sectional  view  of  fig.  IfPq,  the  seats  inside; 
e  Cf  the  front  boot,  of  |  inch  board  dovetailed  andtrussed 
together ;  d  d,*the  front  seat  outside ;  e,  the  sliding  rod; 
fastened  to  a  wooden  crossrpiece  r  in  the  front  boot,  witb 
iron  bearings  5,  on  the  locking  plate  t ;  the  rod  passes  through 
and  revolves  in  three  collars  or  bearings  in  the  body  a>.aBd 
11^  secured  with  a  nut  and  key  atf ;  A,thefironthaIf  of  thefaihd 
luggage  box  opemng  at  u  from  the  inside  of  the  body ;  k^ 
the  groove,  up  and  down  which  the  axletree  plays ;  i,  the 
other  half  of  the  luggage-box,  with  a  door  at  w  to  open 
behind ;  the  hanging  step  at  w  turns  up  to  let  the  door 
open;  x,  seats  behind  for  two  or  more  passengers ;  y^  a 
stay  bolted  on  the  cross  piece  r,  and  supporting  the  coach* 
man's  seat  2. 

Fig.  3  is  a  bird's-eye  or  ground  vif  w  of  fig.  1,  showing 
the  manner  in  which  the  front  part  lof^s  round ;  dd,  Uiq  tlont 
seat ;  e,  a  lift-up  or  trap  door  to  the  front  part  of  the  boot ; 
q  q,  two  angle  doors  (which  can  be  made  in  one)  to  tb^hiiid 
partof  the  front  boot ;  r,.  the  cross  piece  to.whicli  th^slij^ing 
rod  ee  is  fastened:  the  iron  bearings  are, shovm by. th^ 
dotted  lines  sj,  and  the  locking  plate. by  4b.e»  4QttQd^1me 
from  t  U>t,  under  the  seat ;  v,  the  nut  antd.^ey.ofth^rijjypig 
rod  under  the  seat  rail  in  the  body. 
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'  'Vig  4  is  a  tiewof  die  front  seat  raH  of  the  body  and 
the  iron  stay  with  a  solid  coUar  v,  in  which  the  revolving 
sliding  rod  is  secnred. 


TSf  XXVIIL 
SUK-DIAL* 


ITie  large  Silver  Medal  of  the  Society  was  ihU 
Session  voted  to  Mr.  Griffith  Davies,  teacher 
of  the  Mathematics,  Cannon  Street,  London,  for 
a  SuN-^DiAL.  The  following  communication 
has  been  received  from  the  candidate  on  the  subject  i 

4d,  Cannon  Street, 
SIR;  December  8, 1819. 

I  HAVE  constructed  a  Sun'*DiaI  of  a  peculiar  descrip^ 

.  tion,  and  engraved  it  on  a  Welsh  slate,  27  inches  square 

and  an  inch  thick. 

If  such  should  come  within  the  object  of  the  Society 

of  Arts,  Sec.,  I  shall  feel  happy  in  bringing  it  for  theit 

inspection  at  any  time  they  may  think  proper  to  appoint* 

I  am,  Sir, 

A.  Aikm,  Esq.  &c.  &c^  Sec. 

Secretary,  ^e.  8^c*  Gbifpith  Davi£s« 


This  dial,  of  which  plate  XXXI  is  a  reduced  drawing, 
by  the  shadow  of  one  gnomon  shows  the  following  partir 
cidaiB,  viz. 

1.  The  hour  of  the  day  Btt  London. 

2.  The  hour  of  the  day  at  Pekin . 

>     3«  The  sun's  place  in  the  ecliptic,  and  the  curves  tracM 
jMt,  by  the  shadow  of  ^the  summit  of  the  gnomon,  at  the 
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mtrmtm  of  the  bu  into  each  of  the  1^  sigof  of  the 
zodiac. 

4.  The  day  of  the  month. 

6.  The  son's  declination. 

6.  The  time  of  sun's  rising. 

7.  The  time  of  san'ii  setting. 

8.  The  length  of  the  day. 

9.  The  Babylonish  hour,  or  time  from  sun's  risings 

10.  The  sun's  altitude* 

11.  The  sun's  azimath. 

12.  The  equation  of  time  to  mean  noon. 

13.  The  day  and  hour  when  the  sun  is  vertical  «t 
sereral  {daces,  situated  between  the  tropics. 

14.  The  proportional  quantity  of  solar  rsy§  f^ 
obliquely  on  a  given  vorfiK^e,  as  compared  with  4e  f »^ 
tity  falling  TerticaHy  on  a  like  portion  of  surface. 

As  works  on  dialling  contain  directions  forconstrncting 
8ua4ial8  to  show  all  these  particulars,  excepting  tbe  kit 
three,  Ihe  inventor  submits  his  dial  to  the  coxdissnm 
of  the  Society,  more  on  account  of  it»  °^^^"f 
work  of  art,  and  the  lowness  of  the  price  for  whick*"* 
diak  may  be  engraved  on  skate  as  compared  with  bw 
than  for  any  peculiarity  m  ih»  theory  of  its  construction. 

For  the  benefit  of  such' as  may  be  disposed  to  (^ 
struct  similar  dials^  the  candidate  has  furnished  toe 
ciely  with  the  following  sketch,  which  is  P^y  ^"^ 
dation  of  the  particulars  before  mentioned,  and  p»^ 
descriptive  of  the  methods  by  which  ihey  were  ^^^^ 

The  gnomon  is  made  of  solid  brass,  and  is  fixed  to 
slate  by  two  legs,  which  are  fastened  ""^^"^J^^J 
screws.  The  dial  is  to  be  placed  horizontally,  sa  &  ^ 
upper  edge  of  the  gnomon  may  be  parallel  to  Ae  ^^ 
axis;  and,  for  the  sake  of  illustration,  ^^^^^^^j^^^ 
dial  on  which  the  shadow  ItUs  in  the  afternoon  is  ^^ 
nated  the  right  side,  and  the  other  the  teft« 
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1.  Tbe  hour  of  tke  day  at  London  ia  shotm  by  1^ 
shadow  of  the  upper  edge  of  the  gnomon  fiJiing  on  the 
dtTeTginghnes^  which  are  numbered  on  theinterior  circular 
line  surrounding  the  gaomoii,  plate  XXXI :  the  morning 
hours  from  6  to  12by  the  i^a4owof  the&/^  edge  coin- 
oiding  with  the  <Uyerging  lines,  which  issue  from  the 
point,  and  the  afternoon  hours  ftx>m  12  to  6  by  the  shadow 
of  the  W^A^edge  coincidiug  with  those  diverging  from 
die  point.  The  hours  before  6  in  the  morning  and  after  6 
in  the  evening  are  shown  by  the  shadows  of  the  contrary 
sides  of  the  gnomon  on  the  continuation  of  the  lines, 
which  exhibit  the  hours  respectively  12  hours  distant 
from  them. 

Writers  on  diallii^  have  demonstrated  that  ike  hour 
angles  on  the  plane  of  a  horizontal  dial  may  be  fQund 
by  the  following  proportion,  viz.  radius  :  sine  latitude  : : 
tangent  15  n'  :  tangent  of  the  angle  made  with  the  me- 
ridian hne,  by  the  line  showing  the  n^  hour  from  noon. 

By  this  analogy  the  angles  made  by  the  hour  lines  on 
a  liorizontal  dial  in  lat.  5V  32*  were  found  to  be  as 
follow: 


Soar 
fromNooiL. 

Aiile; 

Saop 
ftom  Mood. 

Ante. 

Baur 
ftomNooB. 

Aifle. 

1 

2'  66' 

3i 

27*  37' 

4J 

67*  48' 

6    53 

2f 

31      0 

41 

62      7 

i 

8    61 

n 

34    29 

H 

66    34 

1 

11    51 

3 

38      4 

6 

71      6 

1} 

14    53 

3} 

41    46 

5| 

75    46 

U 

17    68 

H 

45    36 

H 

-80    27 

u 

21      7 

H 

49    31 

H 

86    13 

2 

24    20 

4 

63    36 

6 

90      0 

In  laying  down  these  angles  on  the  plane  of  a  dial,  it 
ought  to  be  observed,  that  allowance  must  be  made  for 
the  tluokness  of  the  gnomon,  by  measurixig  the  angles  for 
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the  afternoon  hours  ftom  the  right  side  of  the:  gfiomon, 
and  the  morning  hours  from  the  left. 

2.  The  hour  of  the  day  at  Pekin  is  shown  in  the  sante 
manner  as  the  hour  at  London,  by  the  shadow  of  one  of 
the  upper  edges  of  the  gnomon,  and  is  marked  on  Hie 
exterior  circle  surrounding  the  gnomon.  Uns  tine  is  XtSA 
down  merely  by  converting  the  longitude  of  Pdun 
116*  22'  into  time  ^  7*  461',  and  placing  each  hour  so 
much  earlier  than  the  same  hour  at  London.  In  the  fiame 
manner  the  time  at  any  other  place  may  be  exhibited. 

3*  The  sun's  place  in  the  ecliptic,  or  his  entrance  into 
Ihe  several  signs  of  the  zodiac,  is  shown  by  the  shadow  of 
the  summit  of  the  gnomon  coinciding  with  the  curves, 
which  are  drawn  by  strong  lines  across  the  dial  from  right  to 
left ;  and  the  sun's  place,  when  situated  in  any  intenaediate 
position,  is  marked  on  the  lines,  and  discovered  by  the 
shadow  in  the  same  manner  as  the  latitude  of  a  place 
situated  between  two  parallels  on  a  map. 

It  is  shown  by  writers  on  dialling  that  the  curves  traced 
out  pn  a  horizontal  plane  by  the  shadow  of  a  fixed  point, 
in  any  latitude  below  66f,  are  hyperbolas;  and  that  the 
hyperbola  thus  traced  on  any  day  when  the  son  has  a 
given  north  declination  is  equal,  similar,  and  opposite  to 
that  described  on  the  day  when  the  sun  has  a  like  south 
declination.  From  this  it  follows  that  such  curves  may  be 
thus  described :  let  A  B  C,  fig.  1,  plate  XXXII,  represoit 
the  gnomon ;  A  B  E  and  a  be  meridian  lines,  that  is  Imes 
drawn  parallel  to  and  coinciding  with  the  sides  of  the  gno- 
mon ABC;  and  let  it  be  required  to  describe  the  hyper- 
bolas traced  out  oh  the  longest  and  shortest  days.  From  the 
latitude  5P  32'  deduct  the  greatest  decUnation  23*  28', 
and  there  remains  28*  4'  for  the  sun's  meridian  zenrtli 
distance  on  the  longest  day;  and  by  adding  the  greatest 
declination 23*  28'  to  the  latitude  61*. 32',  we  have 75* 
'/pr  the  sun*9  meridian  zenith  distance  on  the  shortest  <bty. 
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.Again,  by  spherical  trigonometry  we  have  cosine  lat. 
51*  32'  :  sme  dec.  23*  28'  ::  rad.  :  cosine  of  6un*s 
azimuth  at  rising  50'  12'.;  hence  by  making  the  angle 
iBC  D  equal  to  g8*  4'  and  B.C  E  =?=  75%  we  have  B  P 
and  BE  for  the  fegpective  lengths  of  the  shadow  of  the 
iperpexuUcular  BC,  on  the  meridian  line  A  3.1^9  on  the 
.loz^st  and  shortest  days ;  and  consequently  D:E  for  the 
transverse  axis  of  the. opposite  hyperbolas  traced  out  on 
those  two  days  by  jthe  sha4ow  of  the  point  C.  Bisect 
D  E  in  Q,  and  make  the  angle  E  OP  =  60*  12'^  the 
jazimuth  at  rising ;  then  will  O  P  be  aa  asymptote  to  the 
xequiied  hyperbolas.  From  JS,  draw  the  perpendicular 
£  P,  meeting  O  P  in  P ;  and  with  the  center  O  and  dis-> 
tance  O  P  describe  a  circle  cutting  the  Une  ABE  conti* 
nued,  in  F  and  G ;  then,  by  conic  sections,  F  and  G  will 
'  be  the  foci.  Through  F  and  G  draw  Fy  and  Gg  at  right 
angles  to  A B E,  cutting  the  meridian  line abe in/and g. 
In  E  F  produced  take  any  number  of  points  rrr,  and 
with  the  distance  E  r  and  center  F,  describe  an  arc  m ; 
..with  the  same  distance  and  centery  describe  an  arc  f  on 
the  other  side  of  E  F ;  and  from  the  points  G  and  g  as 
centers,  still  with  the  same  distance,  describe  the  arcs  n 
and  X ;  then  with  the  distance  D  r  and  centers  G  and  g 
intersect  the  arcs  m  and  v ;  and  with  the  centers  F  and 
f,  still  with  the  same  distance,  intersect  the  arcs  n  and  x; 
proceed  in  the  same  manner  to  find  any  number  of  points 
m  m  m,  V  V  V,  n  n  n,  x  x  x,  Sec. ;  then  a  curve  drawn 
through  the  points  mmm,  vvvj  and  another  drawn 
through  nnn,x  X  Xf  will  be  the  hyperbolas  required.  This 
is  the  principle  upon  which  all  the  Unes  exhiUting 
the  sun's  place  on  the  dial, are  deUneated;  but  the 
method  by  which  they  have  been  actually  described  was 
>  xandered  less  compUcated  by  (Jie  construction  of  j(he 
fbUowing  table; 
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*    •     1 

•ferfdita 

Wttnral 

SttB'l  Kt\' 

SemltniM- 

DliUnee^'^'TSSK^ 

fan'* 

Df^lU^ 

XeaUli 

Tmcof 

ZCBitfl 

•sa^" 

tencAx4^ 

fron  Cra- 
ter t9  etch 

to  Foci.        1 

Uon. 

DiiUDce. 

DUUUKC. 

rocw. 

ireuett 

Fartheft. 

SB 

30* 

23^28' 

28«  4' 

.533JJ 

50n2' 

1.5994 

2.499 

.3664 
.3^56 

4.6316 

10" 

20 

23    5 

28  27 

.5418 

50  56 

1.5466 

2.454 

4.5424 

SO 

10 

21  58 

29  34 

.5673 

53    2 

1.4043 

%^^ 

.3634  4.30^ 

SI 

n 

20  10 

31  22 

.6096 

56  21 

1.2072 

2.179 

.3622 

3.9958 

10 

20 

17  45 

33  47 

.6690 

60  39 

.9875 

2.015 

.358«S.ig7l| 

» 

10 

14  48 

36  44 

.7463 
.8406 

65  45 

.7678 

1.869 

.3549  3.3831 
.3527  3.1573 

1« 

» 

11  29 

40    3 

71  20 

.5617 

1.755 

10 

M 

7  48 

43  44 

.9567 

77H 

.S6^ 

1.671 

.349r|2L'9fta 

90 

10 

355 

47  37 

1.096 

83  42 

.1782 

1.622 

.3478 

2.8962 

A 

T 

0    0 

51  32 

1.258 

90    0 

0 

0 

to 

20 

8$5 

55  27 

1,452 

' 

20 

10 

7  48 

59  20 

1.686 

«l 

X 

11  2P 

63    4 

1.964 

10 

20 

14  48 

66  20 

2.282 

fO 

10 

17  45 

69  17 

2.644 

t 

» 

20  10 

71  42 

3.024 

10 

20 

21  58 

7S^ 

3.376 

fO 

10 

23    5 

74  87 

3.695 

r 

50 

y 

23  28 

75    0 

3.732 

f 

The-eecond  column  of  this  Table,  marked  sun's  corres- 
pQnding[  declwatioi^  is  laid  down  from  a  diary  for  the  se- 
cond year  aftpr  a  leap  year.  The  third  column  is  formed 
with  the  latitude  and  declination  as  before  directed.  The 
numbers  in  the  fourth  column  are  the  natural  tangents, 
to  radius  unity,  of  the  corresponding  degrees  and  minutes 
in  the  third  column ;  and  if  those  numbers  were  multiplied 
by  B  C,  fig.  1,  the  perpendicular  height  of  the  gnomon^ 
the  results  would  represent  the  distance  of  the  meridian 
shadow  of  the  point  G,  from  B  the  base  of  the  gnomon, 
on  those  days  corresponding  to  the  sun's  place  in  the 
ecliptic,  as  marked  in  column  1.  The  fifth  colunm,  marked 
sun's  azimuth  at  rising,  is  formed  as  before  directed.   The 

fiixth  column  is  formed  from  the  fourth ;  thus  ■-■  '.  "[I — r  5r 


DE 


:0  Dor  OF,  that  is 


3.732^.6332    3.1988 


"^ 


5=1^994 


3.635-. 6418    3.0932 


s=  1.5466,   and    so  oiu      Ibf 
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sfeve&tii  column  is  fonned  from  the  fifth  and  sixith;  dinti, 
cosine  of  E  O  P  60*  12'  ;  O  E  1.6994  : :  radius  :  O  P« 
O  For 0<} 8.499;  cosine 60*  66'  :  1.6466  : :  rad. :  2.464, 
y  and  so  on.  Lastly,  the  8th  and  9th  columns  are  fonned 
from  the  4th,  6th,  and  7tibi;  thus,  O  G  — (O  D  +  B  D)=3 
B  O,  and  O  F+0  D+B  D=B  F,  that  is  «.499-(1.6994 
+  .6332)=xr2.499-2.13«6  =  .3664;  and  8.499+2.1326 
t=4.6316  :  2.464-(1.6466+ .6418)=  .3666  and  8.464+ 
1.6466 +.6418= 4.6424,  and  so  on.  The  construction  of 
the  lines  on  the  dial  exhibiting  the  sun's  place,  by  the 
assistance  of  the  above  Table,  is  as  follows :  .6838  multi- 
plied by  the  height  of  the  gnomon,  and  the  result  laid  off 
from  B  and  6,  will  give  the  points  D  and  J,  and  3.739, 
muItipUed  by  the  said  height,  and  the  result  laid  off  from 
B  and  b  will  give  the  points  E  and  e  in  the  opposite  hy- 
perbola. Also  .3664  and  4.6316  multipUed  by  the  height 
of  the  gnomon,  and  the  results  laid  off  in  contrary  direc- 
tions from  B  and  b,  determine  the  foci  G  g  and  F  j^ 
whence  the  hyperbolas  n  x  and  m  v  may  be  described  as 
before  directed.  In  the  same  manner  the  hyperbolas 
traced  out  by  th^  summit  of  the  gnomon  on  any  two 
days,  when  the  sun  has  equal  and  contrary  declination^ 
may  be  deUneated.  Not&^-when  the  sun  is  on  the  equator, 
{he  opposite  hyperbolas  coincide  and  degenerate  into  a 
straight  line. 

Conceiving  the  accuracy  of  the  lines  exhibiting  the 
sun's  place,  to  be  of  importance  for  determining  the  posi- 
tions of  several  lines  exhibiting  other  particulars,  I  have 
adopted  a  method  of  verifying  this  construction,  by  cal- 
culating the  sun^s  altitude  at  different  hours  from  noon, 
on  the  several  days  when  the  sun's  place  in  the  ecUptic  id 
such  as  is  marked  in  column  1  of  the  preceding  Table. 
And  having  found  the  surfs  altitude  for  any  given  day 
and  hour,  the  surfs  zenith  distance  at  that  time  is  found  by 


Digitized 


byGoogk 


iM  MEGHANIC& 

sabfractiiig  the  idtitsde  from  90!  Then  by  miilttplyu]g4|i« 
tangent  of  the  zenith  distance  by  the  height  otike  gaomqp^ 
and  talqng  the  result  for  a  radius,  with  the  ba«e  of 
gnomon  as  center,  and  drawing  a  circle  to  intersect  that 
hour  Kne,  a  point  in  the  hyperbola  will  be  obtaigffd 
Thus,  let  the  one  o^clock  hour  Une  A  Q  be  produced  ^iob- 
definitdy  to  K ;  find  the  sun's  altitude  on  the  longestday 
at  one  o*clock,  and  subtract  it  from  90* ;  take*  the  natural 
tangent  of  the  remainder,  and  multiply  it  by  the  height  of 
the  gnomon  B  C ;  then  with  the  result  as  a  radius^  end 
with  the  center  B,  intersect  A  K  in  Q ;  then  shall  Qbe  a 
point  in  the  hyperbola  xsnn:  in  the  same  manner  the 
point  T  in  the  hyperbola  vvmm  may  be  found. 

4,  6,  6,  7,  8,  the  lines  exhibiting  the  day  of  the 
month,  sun^s  declination,  time  of  sun*s  rising,  time  of 
sun's  setting,  and  length  of  the  day,  were  laid  on 
the  dial,  by  the  assistance  of  an  ephemeris,  oppo- 
ute  their  corresponding  degrees  of  the  sun^s  place  in  the 
ecliptic ;  and  as  these  particulars  are  shown  by  the  summit 
of  tile  gnomon  in  the  manner  before  described  of  the 
sun^s  place,  they  require  no  further  explanation.  ..     ^      , 

9.  The  Babylonians  considered  their  day  to  begin  at 
sun-rising,  and  to  end  at  the  following  sun-rising,  and  they 
conceived  it  divided  into  24  equal  parts*  Hence  it  i$  ma^ 
nifestthat  neither  their  days,  nor  the  parts  into  which  th^y 
were  divided)  were  exactly  equal ;  but  so  far  as  regards 
dialling,  the  difference  is  so  small,  that  all  their  days  may 
be  Considered  as  equal,  and  each  of  the  parts  into  which 
they  divided  them  may  be  looked  upon,  in  point  of  dura- 
tion, as  equal  to  (Me  hour ;  and  in  this  light  the  "  Babg 
hnish  hour  "  becomes  synonymous  witii  the  "  time  from 
Mun's  rising"  Writers  on  spherics  (of  whom  Theodo^us 
is  one)  have  demonstrated  that  the  sun,  at  a  given  in- 
^rval  after  risii^^  is  cm  the  circumference  of  the 
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greai  circle  aD  fhe  year  rouxKi ;  wMe  those  on  dialling, 
.4^  on  the  projection  ofiSie  sphere^  have  proved  that  in  the 
.^omical  projection^  all  great  circles  are  projected  into 
ttodgbt  lines.  Moreover,  supposing  the  earth  a  perfect 
sphere^  and  abstracting  from  the  effects  of  refraction,  it 
is  evident  that  the  sun,  when  oni;he  equator,  must  rise  at 
:6  o'clock. 

Again,  by  spherics,  rad.  :  tang.  lat.  61*  ^2'  :  :  taing. 
ideclinatidn  23*  28':  6ine  ascensional  difference  33'  7', 
and33«  7'^16=:«*  12*';  then  6*-.(2*  12J')«3V47f 
:for  the  time  the  sun  rises  at  London  on  the  longest  day ; 
and  6*+  (2^  12*')=  8*  12*'  for  the  time  of  riwng  on 
the  shortest  day.  From  these  principles  the  Babylonish 
hour  may  be  laid  on  a  dial,  in  l^e  following  manner  :  for 
example ;  let  it  be  required  to  lay  down  the  fifth  Baby* 
lonishhour: 

8*47*'+5'=8*  47*'  A. M.    6*  +  5*=ll*  A.M.and 
8M2*V+6*=13*  12*'  A.M.orl*  12*'  P.  M. 

Whence,  by  the  method  of  drawing  the  hour  lines  al- 
ready described  from  the  point  a,  draw  the  Une  a  A  to  ex- 
hibit the  time  8^  47*'  A.  M.,  cutting  xninh^  and  through 
A  draw  A  z,  to  show  the  time  1*  12*'  P.  M.,  (cutting 
vminz;  join  B  z  and  b  h;  make  B  y  equal  and  parallel 
to  b  h,  and  b  m  equal  and  parallel  to  B  z ;  join  h  m  and 
y  z ;  then  shall  the  shadow  of  the  point  c,  at  6  hours  after 
sun's  rising,  all  the  year  round,  touch  the  line  h  m, 
while,  that  of  the  point  C  touches  the  line  y  z;  and  h  m, 
y  zor  Mlz  will  be  the  line  required.  The  position  of 
the  line  h  m  may  be  verified  by  drawing  the  equator 
8  W,  intersecting  A  m  in  U,  and  joining  all;  then  if  all 
^coincide  with  the  hourJine  of  11  A.  M.,  this  affords  a 
proof  that  A  m  is  correctly  laid  down.  In  a  similar 
manner  all  the  other  Babylonish  hours  may  be  drawn 
wd  verified.     In  my  dial  the  shadow  of  the  point  p 


Digitized  by 


Googk 


166  MECHANICS. 

only  k  made  oie  of  to  show  «U  the  Baiiykiiiish 
hours;  but  it  woidd  be  more  aualogoui  to  iSke  other  lines 
to  make  use  of  the  shadow  of  the  point  e  on  thoee  parts 
of  the  lines  which  fall  to  the  left  of  the  meridian  line,  and 
that  of  the  point  C  on  the  parts  which  fall  to  the  right  of 
that  line ;  in  that  case  such  of  the  Babylonish  hour Jines 
as  cross  the  meridian  line,  must  be  of  the  form  of 
hilz. 

10.  The  afanaeanters,  or  parallels  of  the  sun^s  altitude 
were  drawn  by  mukiptying  thar  natural  cotangents  by 
the  height  of  die  gnomon,  and  describmg  circles  with  liie 
results  as  radii,  and  the  foot  of  the  gnomon  ^  center. 
ThuB^e  cotangent  of  90* »  S.  7476,  mnltipfied  by  the 
height  of  the  gnomon  B  C,  and  with  the  residt  as  a  radiics 
end  the  point  B  as  a  center,  describe  an  are  L  M,  and 
with  the  same  radius  and  center  b,  describe  a  siaukr  arc 
N  Y ;  then  whai  &e  sun's  altitude  is  20*,  the  shadow  of 
the  point  C  in  the  afternoon  shall  touch  the  arc  L  M,  or^ 
in  the  forenoon  the  shadow  of  the  point  e  diall  touch  the 
arc  NY, 

11.  The  azimuth  lines  were  drawn  by  describing  a 
semidrcle  4, 5,  6,  about  the  point  B,  and  another  about 
the  point  6,  dividing  each  of  them  into  16«equal  port^ 
and  through  the  points  of  division  drawing  straight  lines, 
diverging  from  the  points  B  and  b.  Thus,  if  the  aic 
4,  6,sx4  sixteenths  of  the  semicircle  4, 5,  6,  and  through 
the  points  B.  6  a  straight  line  1, 5, 2,  be  drawn,  the  shadow 
of  the  point  C  will  touch  it  when  the  sun's  azimuth 
isS.SW. 

12.  Equation  of  time  to  mean  noon. 

Since  each  degree  on  the  equator  answers  to  4  mimi^es 
of  time,  it  follows  that  n  minutes  of  time  answers  to  ; 
degrees  on  the  equator.  Hence  rad. :  sine  lat, ::  tang. 
4  It' :  tang,  of  the  angle  which  the  hour  line  of  n  minutes 
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makes  wiiii  the  meri£an  lioe.    By  this  fnofKitiion  tii* 
felidWing  .table  iraa  cohstrocted : 


Time. 

mtanl 
TufenU. 

nine. 

ITfttural 
Tuce&tt. 

Time. 

NaUnl 

Tangentik 

lime. 

mtini  ' 

TtafOltt. 

1' 

2 
3 
4 

.00342 
.00683 
.01025 
.01367 

6' 
6 
7 
8 

.01708 
.02050 
.02392 
.02734 

9' 
10 
11 
12 

.03076 
. 03419 
.03761 
.04103 

13' 
14 
15 
16 

.04446 
.04789 
.05132 
.06476 

Again,  by  means  of  .an  ephememwe  fifii<^  tlia;^  when 
the  mean  noon  Mk  S  minutes  later  than  api^trent  noon,  the 
sun's  declination  is  23*  22'  S. ;  when  4  minutes  the  dedma^ 
tion  is 23*  10' ;  when  6  minutes,  22"  60'  &G.  Whence 61' 
82'  +23*  22'  =  74*  64',  the  sui/s  zenith  distance,  when 
the  mean  noon  falls  2  minuteslater  than  the  apparent  noon  f 
in  like  manner  61  •  ^'  +23*  10'  =  74*  42' ,  61  •  32*  + 
22*  60'  =74*22'  8cc. 

Whence  take  any  distance  A  D,  ftg.  2,  plate  XXXII, 
on  the  meridian  line,  and  multiply  the  natuxal  tangents  in 
the  above  table  s^veralfy  by  that  distance ;  then  lay  off  the 
results  from  D,  on  this  perpendicular  line  DE,  and  from  A^ 
through  file  several  divimen»of  D  E,  draw  straight  lines 
A  2,  A  4,  A  6,  &c. 

Again,  multiply  the  natural  tangents  of  74'  64 '^  74* 
42  ,  74'  22%  &c.,  by  the  height  of  the  gnomon  BG, 
and  lay  off  the  results  from  B  towards  B,  which  will  give 
the  points  d  e  f,  8cc. ;  then  throngh  d  dmw  a  curve  (as 
described  in  speaking  of  the  lines  eshibiting  the  sun's 
place),  cutting  A  2  in  a  ,*  in  like  manner  draiwsfm^  curves 
trough  ef,  &c.,  respectively  cutting  A  4,  A^&c.,  in 
fr  c,  &c.  Lastiy,  through  the  seversd  pcrints  a  kc,  &c. 
draw  a  curve,  which,  by  the  shadow  of  ihe  wmaab  of  the 
gnomon  will  show  tile  mean  noon;  and.since  the  c^ppavent 
noon  ir  shown  by  tiie  shadow  of  t^e  gnomon  caincidittg 


Digitized  by 


Googk 


16B  MBCHAiriCS. 


terral  between  them  must  ihowdie  eqnatibiiiof  tisM^fcv 
mean  noon« 

13.  The  method  of  exhibitmg  on  the  dial  the  diqr 
ted  hour  whm  the  sun  is  Tertical  at  any  place  silnraled 
wiUiin  a  certain  limit :  I  shall  take  as  an  example  the  lalfiad 
of  St.  Helena.' 

By  means  of  the  latitude  of  London  61*  dX  N.^  and  the 
latitude  and  longitude  of  St.  Helena  15*  56'  S.  and  5*  48' 
W.,  the  distance  of  St.  Helena  from  London  is  (by  sphe- 
rical trigonometry— Aee  Bonnycastle's  Trig,  ca&e  Stk  ob- 
lique spherics),  found  to  be  67*  39' ;  whence  it  is  manifest 
that  when  the  sun  is  vertical  at  St.  Helena,  it  must  be  67*  . 
39'  from  the  zenith  of  London  ;  and  since  the  zenith  dist- 
ance and  the  altitude  must  together  make  90%  it  follows 
dial90*~67'  39'a32V2r»  the  sun's  altitude  at  Loi^- 
don  $jk  the  imfi  wl^en  it  is  vertical  at  St.  Helena.  Again, 
because  the  longitude  of  St.  Helena  is  5'  49^  West  fvom 
London,  and  4  minutes  of  time  corresponds  to  each  de- 
gree of  longitude,  it  is  manifest  that  when  the  sun  is  Ter« 
tical  at  St.  Helena,  it  must  be  23i  minutes  past  12  o'dodt 
at  noon  at  London. 

From  what  has  been  said,  the  following  constructiou 
naturally  arises  :  multiply  the  natural  cotangent  of  22^  21^ 
by  the  height  of  the  gnomon,  and  with  the  result  as  a 
radius,  and  B  as  a  center,  describe  an  arc  G  H,  fig^  2 ;  then 
draw  the  hour  line  of  231  mmutes  P.  M.  intersecting  6  H 
in  S,  and  the  point  S  will  be  that  on  which  the  shadowcf 
the  summit  of  the  gnomon  will  fall  at  the  time  when  the  sun 
Is  vertical  at  St.  Helena.  In  the  same  manner  may  be 
shown  the  day  and  hour  when  the  sun  is  vertical  at  any 
other  place  situated  between  the  tropics,  provided  its  dist- 
ai^ce  from  London  be  less  than  90% 

14.  The   last  particular  enumerated  (m  way  ^M,  0 
the  ^proportional  density  of  the  solar  rays  at.  Londcai^ 
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-pd  ^tiovB&pBxed  with  that  of  vertieal  rays.  For  the 
sake. of  ekicidatiiig  iMBcpteiAeiAm,  let  it  be  granted)  Ist, 
that  a  smaP  portion  of  the  earth's  surface  may  be  con-* 
jHidered  as  a  plane  ;.2ndly,  that  all  the  solar  rays  which  fall 
isip^such.  Bor&ce  may.be  considered  a9  parallel  to  each 
olhef ;  and  Srdly^  th^t  the  density  of  the  solar  rays  may  be 
considered  as  not  in  the  least  affected  by  ^tfaecompara- 
ttrely  small  difference  in  the  distance  of  one  part  of  the 
fftrth'S  surface  from  the  sun^  and  that  of  another  part. 
,  Next,  conceiye  a  square  portion  of  the  earth's,  surface, 
situated  at  right  angles  to  the  solar  rays,  to  be  divided 
into  10  equal  parts  by  straight  lines  drawn  paiaUel  to  one 
of  its  sides,  and  let  the  aggregate  quantity  of  solar  rays 
falling  upon  each  of  those  parts,  be  called  a  single  ray« 
Then,  conceiye  the  straight  line  C  P,  fig.  3,  to  represent 
one  of  the  divided  sides  of  such  a  square,  andthe  perpen- 
diculars C  Q,  11, 22,  &c.,  to  represent  the  divisions  of  the 
rays  which  fall  upon  it.  Moreover,  conceive  the  square 
to  be  moved  about  one  of  its  undivided  sides  as  an  axis, 
then  will  one  of  the  extremities  P,  of  the  divided  side  C  P, 
describe  the  circular  arc  P  Q. 

From  this  view  of  the  subject,  it  is  evident  that  if  the 
position  of  the  rays  remain  invariable,  the  number  of  rays 
^fidling  on  the  given  square  at  the  position  C  9  will  be  only 
9,  atdte  position  C  8,  only  8,  &c.,  and  at  the  position  C  Q 
not  a  single  ray  will  fall  upon  it*  Since,  therefore,  at  the 
position  C  9, 9  rays  are  distributed  over  the  same  portion 
of  surface  as  the  10  rays  at  the  position  C  P,  it  follows 
that  the  density  of  the  solar  rays  on  the  given  surface, 
placed  in  the  position  C  9  will  be  only  A,  and  in  the 
pc^on  C  8  <mly  Aof  that  in  the  position  C  P. 

Again,  it  is  equally  evident  that  the  density  of  the  rays 
on  the  given  plane  wiQ  be  affected  exactly  in  the  same 
auumer,  whether  we  conceive  the  position  of  the  rays  to 
iintarii(Ue,  and  the  plane  to  be  moved,  or  jhe  plane 
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lo'  renain  fixedj  as<}  the  direeiicn  of  the  mjB.  te  he 
changed,  provided'  the  obttquity  of  tte  tajB  to  the  plane  be 
the  same  in  both  cased. 

From  what  has  been  said,  die  fbllowing  conatmctton  is 
rittmifest:  UponCB,fig.2xOonstrak^tdieqnadiantBCR,and 
firom  C  draw  C  K,  C  L,  C  3>  C  4, 8tc.,  making  the  aisles 
R  C  K,RC  L,  R  C3,  RC  4,  &e^re8pectiyely,eqnaltothe 
angleQCl,QC2,QC3,QC4,fig.2,8cc.;thenwiUthe 
point  3,  on  the  line  A  D  ig«  2^  be  that  on  which  tbeshadow 
the  summit  of  the  gnomon  faOs  at  the  time  when  the 
densttyof  our  meridian  solar  rays  is  to  that  of  ▼ettical 
rays,  as  3  to  10;  the  same  maybe  said  of  the  points  4, 5, 
6,  Sic,  By  making  B  F  equal  to  the  length  of  onr  mert* 
diaa  shadow  on  the  shorteet  day^  and  B  V  equal  to  that 
OB  the  longest  day ;  and  joining  C  F,  C  V,  it  wiftbe  found 
that  the  density  of  our  meridian  rays  yarie^  at  diffeneirt. 
seasons  of  the  year,  firom  about  2f  tenths  to  pretty,  aeady 
9  tenths. 
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N^  XXIX. 

APPARATUS  FOR  SAVING  LIVES  IN  CASE  OF 
SHIPWRECK. 


The  large  Silver  Medal  tf/arf  Thirty  Guineas 
were  this  Session  voted  to  Mr,  H,  Trengrouse, 
ofHeUtoHy  near  Truroy  for  his  Apparatus  for 
SAVING  Lives  in  case  of  Shipwreck, 
The  following  communication  has  been  received, 
from  the  candidate  on  the  subject^  and  a  Model 
of  his  Apparatus  has  been  placed  in  the  Soci^ty^s 
J^£pository. 

SIR; 
'  I  BEG  tluough  you  to  offer  to  the  notice  of  the  Society 
of  Arts  my  Apparatus  for  preserving  Lives  and  Property 
in  case's  of  Shipwreck,  together  with  a  short  printed  essay 
on  the  subject  It  is  my  wish  that  experiments  should  be 
tried  with  the  apparatus  in  any  way  that  the  Society  may 
think  fit  for  their  entire  satisfaction ;  in  the  performance  of 
whidi  I  shall  most  gladly  contribute  my  best  assistance.  • 

I  am,  Sir, 
A^  AHfinj  Esq.,  &c.  8lc.  &c. 

Secretary yi^cS^c.  Hbn.  Trengrouse. 

Of  the  multitudes  of  seamen  and  others  who  perish 
yearly  by  shipwreck,  a  considerable  proportion  are  lost, 
VOL.  itxxvin.  M 
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in  consequence  of  ships  getting  on  shore,  either  by  tlie 
violence  of  the  wind  or  by  other  accidents.  In  these  dis- 
astrous circumstances  the  severity  of  their  fate  is  aggra- 
vated with  regard  both  to  the  sufferers  themselves  and  the 
spectators,  by  the  smallness  of  the  interval  interposed  be- 
tween security  and  destruction,  and  th^  seeming  ease  of 
effecting  a  communication  between  the  stranded  ship  and 
the  shore.  Many  inventions  have  already  been  proposed 
for  this  purpose ;  but  having  been  brought  into  practice 
either  very  partially,  or  not  at  all,  have  failed  of  producing 
the  benefits  anticipated  by  the  too  sanguine  benevolence 
of  their  authors. 

Captain  Manby's  apparatus,  although  resembling  |lr. 
Trengrouse*s  in  some  particulars,  is  both  less  portable  and 
less  likely  to  succeed  in  actual  practice.  The  initial  ve- 
locity of  a  ball  or  shell  is  so  great  as  to  make  it  by  no 
means  easy,  under  the  most  favourable  circumstances,  to 
supply  the  cord  attached  to  the  ball  with  sufficient  expe- 
dition :  whereas,  the  flight  of  a  rocket  being  not  only 
much  slower  on  the  whole  than  that  of  a  caimon  batt,  but 
not  immediately  acquiring  its  utmost  velocity,  the  risk  of 
breaking  the  cord  is  greatly  diminished. 

From  experiments  made  at  Woolwich  before  fieiiteoant- 
general  Ramsey  and  a  board  of  officers,  in  ocHtjunotioa 
with  rear-admiral  sir  C«  Rowley  and  two  captktns  in  the 
royal  navy,  it  appears  that  a  rocket  of  8  oz.  wtfb  a 
mackerel  line  attached  to  its  stick  ranged  to  the  di^tiaee 
of  180  yards,  and  that  a  pound  rocket  in  similar  circum-* 
stances  ranged  SIS  yards.  Experiments  made  for  ihe 
same  purpose  by  the  Society  of  Arts,  demonstrated  that 
a  rocket  If  inch  in  diameter  will  carry  a  cprd  completely 
across  the  Serpentine  river  in  Hyde  Park.  If lyw  the 
shortest  of  these  ranges  exceeds  the  distance  of  many 
itriBoided  ships  from  the  shiore,  especially  en  a.  rocky 
coast,  and  therefore  ai^certallis  the  probaUe  ittyity  of  ifr. 
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Trengrouse'a  ajipamtijui  oa  a.  midtitude  oi  occasion^;  pmrr 
tbttlarly:  within  the  Umita  of  the  British  Chaimeli  the  great 
thQroa^i^e  foor  shippiog  of  eTcry  deseription: 


^(tflanaUm  of  the  JEngravings  of  Mr.  TltENGltbusB^s 
Apfarojtu^  Pkte  XXXHI. 

Fig.  1  repcoBenta  a  cheat  oontaiaing  the  whole  of  the 
apparatus  wkh  which  it  is  proposed  every  v-easel  should 
be  furnished ;  its  internal  dimensions  are  4  lE^t  3  inches, 
by  X  foot  6  inches,  and  1  foot  &  inches  deep*  The  lid 
forms  a  case  for  containing  eight  Of  twelye  half-pound 
sockets,  laid  alternately  the  heads  each  way  \  to  accom-^ 
modate  which,  the  two  hda  which  coyer  them  are  deeper 
a^  th^ir  outer  extoemities^  and  are  secured  by  thumb 
screws ;  one  of  these  i8.shown  open«  The  body  of  the 
chest  is  diyic^  as  described  at  fig  7.  N"^  1  contains  a 
musket  to  be  used  merely  for  directing  and  igniting  the 
iQoeketsi  Hie  gun  being  charged  with  a  snuill  quantity  of 
powder  without  W9.dding,  a  copper  instrument^  ~  showii 
jfig.  %  u  attached  to  the  barrel  by  a  bayonet  catchi  for  the 
purpose  of  receiying  the  head  of  the  rocket^  the  stick 
lying  aling  the  top  of  the  barrel^  and  haying  secured  to  it 
one  end  of  a  coil  of  small  Une  deposited  in  the  c6mpart» 
mant  If*  S  of  the  chests  The  explosion  of  tibe  powder 
having  only  the  effect  of  lighting  the  rocket,  it  buma  for 
«  few  seconds  before  it  requires  sufficient  mqmentum  to 
quit  its  situation^  duong  whiph  time  the  combustible 
matter  would  be  ejected  into  the  barrel  of  the  gun,  but 
for  the  following  contriyanoe :  at  the  junction  a,  fig.  1^  of 
the  large  and  small  portions  of  the  copper  instrument,  a 
yalye  is  loosdy  hung  on  a  joiut,  which  opens  tp  permit  the 
passage  of  the  charge^  but  immediately  closes,  and  pre« 
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Tents  ther  barrel  being  choked  by  the  discharge  from  the 
rocket.  The  small  line  being  thus  conyeyed  to  the  shores 
one  end  of  a  small  cord  (vide  fig.  1,  and  N""  3,  fig.  7)  is 
fastened  to  it,  which  the  persons  on  the  rock  or  beach 
will  haul  to  them,  and  which  will  in  similar  manner  convey 
a  hawser,  secured  at  one  end  to  the  mast,  and  at  the  other 
to  any  convenient  object.  The  communication  now  being 
effected,  a  small  light  chair,  fig.  4,  and  a  life  spencer,  fig.  6, 
which  occupy  the  space  N""  4  in  the  chest,  are  to  be  taken 
out,  and  the  former  attached  to  the  hawser  by  two  rollers, 
one  of  which  id  seen  on  a  larger  scale  in  figJ  5^  For  more 
conveniently  applying  these  rollers,  the  hook  which  is  in 
two  parts,  on  withdrawing  the  screw  b,  opens  on  the  jomt 
d;  it  may  then  be  put  over  the  hawser,  and  the  chair  at- 
tached, the  small  bar  €,  turning  on  a  joint  e,  preventing 
the  chair  from  being  disengaged:  the  whole  is  then 
clamped  together  by  the  screw  b*  The  small  cord  /,  fig. 
4,  wUch  is  used  for  dmwing  the  chair  to  and  firom  the 
shore,  is  tl^e  scune  which  is  used  for  hauling  the  hawser ; 
it  is  of  course  requisite  that  the  length  of  this  cord  should 
be  at  least  twice  as  much  as  the  distance  firom  thevessd 
to  the  shcne.  Previous' to  placing  a  person  in  the  chair, 
it  is  proposed  that  he  should  put  on  the  cork  ^>^er, 
fig*  6,  formed  of  ribs  of  cork  sewed  in  a  canvas  case, 
and  fastened  by  a  strap  and  buckle,  to  prevent  him  firom 
-being  immersed  in  the  waves  from  the  swagging  of  the 
hawser,  or  wounded  by  floating,  pieces  of  wreck.  The 
spencer  is  to  be  returned  to  the  vessel  with  the  chair. 
Fig.  3  is  a  piece  of  wood  1 S  inches  long,  and  at  the  larger 
end  2  inches  in  diameter, ,  for  the  purpose  of  vdnding  the 
balls  of  line  thrown  by  the  rocket ;.  the  small  end  to  be 
heM  in  the  hand  while  the  Une  is  wound  round  the  other. 
The  case  in  which  are  the  two  balls  of  smaU  line  slides 
•up,  and  beneath  are  deposited  two  balls  icrf  line  rather 
stronger,  to  accommodate  rockets  of  difierent  sizes,  which 
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must  be  used  according  to  the  distance  from  the  shore. 
The  two  cases.S  and  6  aI§o  slide  up,  and  discover  a  ^pvrater- 
proof  canvas  bag,  in  which  papers  of  any  kind  may  be  se- 
cured and  commi^d  to  the  waves. 

In  N""  5  is  a  ball  of  hard  wood,  about  four  inches 
diameter^  one  half  painted  black  and  the  other  white, 
attached  to  a  few  fathoms  of  small  line,  to  enable  persons 
ia  a  boat  (throwing  the  ball  by  hand),  to  form  a  commu- 
nication with  individuals  at  a  short  distance,  or  on  a 
rock. 

.  In  N"*  6  are  placed  a  powder-flask^  flints,  gun-worm^ 
picker,  a  bottle  of  fine  oil.  See. 


N^  XXX. 
DETACHED  CLOCK  ESCAPEMENT: 


The,  large  Gold  Medax.  and  Fifty  GuiNeAS 
vfere  this  Session  voted  to  Mr.  Wm.  Hardt,  of 
Wood  Street,  Cold-bath  Melds,  for  a  Dxt ached 
Clock  Escapement.  The  following  communis 
cation  has  been  received  from  the  candidate  on  the 
subject,  and  a  Model  of  his  Invention  is  placed  in 
the  Society's  Repository. 

S,  Wood  Street,  Coppice  Row,  Cold-bath  Square, 
SIR;  April  S5»  1820. 

I  HEREWITH  send  you  a  drawing  and  description  of  a 
new  Escapement  for  a  Clocks  and  beg  you  will  lay  it  be- 
fore the  Society  for  the  Encouragement  of  Arts,  &c. 
Before  I  describe  the. principle  on  which  it  is  constructed, 
allow  me  to  mention  one  circumstance  which  I  think  de- 
serves to  be  taken  notice  of.    Tbis  escapement,  in  the 
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firet  instftlicsey  wab  applied  to  a  clock  whicli  had  been 
going  With  <he  common  dead  beat  pallets.  Having  as- 
certained the  axe  of  Tibration  of  the  old  escapement,  I 
removed  it,  and  applied  the  new  one  ^  and  having  ad- 
justed the  force  of  the  two  springs^  (which  give  die  im- 
pulse to  the  pendulum),  to  that  of  the  maintaining  power 
before  applied,  I  set  the  clock  a  going,  when  i  sodn  found 
the  pendtdum  to  have  increased  on  its  arc,  from  4  to 
ileady  7  degrees.  I  then  reduced  my  pallet  i^rings  to 
nearly  one-half  their  strength ;  and  yet  with  all  this  reduc- 
tion of  power  in  the  springs,  the  pendulum  stiU  vibrated 
as  far  as  it  did  with  the  old  escapement  whto  the  whole 
of  the  maintaining  power  was  applied.  By  this  experi- 
ment is  shown  the  great  influence  which  the  resistance  of 
the  dead  beat  pallets  and  crutch  pivots  have  on  the  pen- 
dulum ;  and  also  proves  that  nearly  one-^half  of  the  main- 
taining power  is  lost  on  the  clock  from  this  cause.  The  re« 
suit  of  this  experiment  gave  me  great  hopes  of  success. 
I  therefore  prepared  the  cloclc  with  a  mercurial  pendulum, 
in  order  to  make  trial  of  it  at  the  Royal  Observatory ;  aiid 
having  written  to  the  Board  of  Longitude  on  the  subject, 
they  referred  the  matter  to  the  late  Rev,  Dr.  Maskdyne, 
who  very  readily  undertook  the  trouble  of  giving  it  a 
thorough  trial.  He  accordingly  called  on  ine  the  day 
after  the  meeting  of  the  Board,  to  see  the  escdpement  \ 
and  bemg  pleased  with  it^  desired  me  to  send  the  clock 
to  the  Observatory  for  trial,  as  soon  as  I  possibly  could, 
It  was  from  the  satisfactory  performance  of  this  clock, 
that  I  was  recommended  by  the  Doctor  to  the  IBoard  of 
Ordnance  as  a  fit  person  to  furnish  ia  clock  on  the  s^me 
-principle  fbrthe  room' in  which  the  fambus  mural  circle  is 
•placed,  which  circle  was  then  making  by  the  celebrated 
EdW&tjdTk^ughton.  The  order  for  the  clock  was  ttrfS* 
ttiited  in  price,  and  directed  me  to  consult  the  Doctor  69 
evefy  pdrticu!ttrconne<^ted  with  it    I  therefore  waited  oq 
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tbe  Doctor  to  receive  his  instructions;  his  treatment  to  me 
'Was  kind  and  hospitable,  and  he  gave  me  every  encourage- 
qient  to  exert  myself,  and  to  complete  the  clock  in  such 
a  manner  as  to  be  durable  and  certain  in  its  performance* 
As  it  was  to  accompany  one  of  the  most  excellent  instru- 
ments that  ever  was  made,  he  wished  the  clock  to  be 
equally  so  in  point  of  excellence.  This  excited  me  to  use 
my  utmost  exertion^  and  to  spare  neither  time  nor  expense 
in  order  to  make  it  as  perfect  as  possible.  It  was  decided 
upon  to  jewel  every  action  in  the  escapement  and  all  the 
pivot  holes.  The  teeth  of  the  wheels  and  pinions  were 
epicycloidal,  and  were  all  finished  in  the  engine  by  cutters 
which  I  made  for  that  purpose ;  and  the  whole  of  the 
dodc  was  finished  in  a  style  equal  to  any  of  our£rst-rate 
chronometers.  The  Doctor  being  sensible  of  the  great  im- 
portance of  fixing  up  the  clock  upon  a  material  that 
should  be  permanent  and  immoveable,  I  suggested  that 
it  should  rest  upon  a  strong  brass  plate  screwed  fast  to 
the  top  of  a  stone  pier,  in  which  a  recess  or  channdi 
might  be  cut  out  to  receive  the  weight  and  the  pendulum, 
v^hich  was  adopted.  I  cannot  here  refrain  from  saying  a 
few  words  to  the  memory  of  the  late  Rev.  Dr.  Maskelyne. 
My  first  knowledge  of  the  Doctor  was  at  the  period  above 
mentioned ;  at  that  time  they  were  making  great  improve- 
ments at  the  Observatory,  which  engrossed  the  whole  of 
the  Doctor's  attention^  the  room  for  the  new  instruments 
jvas  then  building,  and  such  was  his  perseverance,  that  he 
was  outthere  in  the  most  incleuient  weather,  superintending 
the  workmen,  which  I  believe  tended  much  to  shorten  liis 
days  :  he  was  most  indefatigable  in  his  application  to  the  in- 
terest of  the.  Observatory,  no  doubt,  for  the  great  end  of 
advancing  the  science  of  astronomy,  in  which  he  delighted. 
His  attention  to  the  business  of  the  Observatory  wag 
punctual  and  strict,  and  he  continued  to  transact  it  till 
.within  a  week  or  two  of  his  death,  an  event  which,  it 
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will  be  allowed,  was  a  great  loss  to  the  public,  and  to  lie 
regretted  the  more  as  he  did  not  live  to  see  the  new  mb^ 
struments  completed,  in  which  he  took  such  pride^.and 
which  he  strove  so  much  to  accomplish. 

I  am,  Sir, 
A.  Aikin,  Esq.^  &c.  8ic,  &c. 

Secretary,  S^c.  Sfc*  Wm.  Hardt* 


JUference  to  the  Drawings  of  Mr.  Hardy's  in^raeed 
Clock  Escapement,  as  applied  to  a  Regulator. 

Plate  XXXIV  is  a  view  of  the  back  part  of  the  clock 
without  its  case,  leaving  the  middle  part  of  the  back  plate 
removed,  as  represented  by  the  two  fractures,  to  show  the 
train  of  wheels ;  tlie  lower  part  of  the  pendulum  rod  being 
also  removed,  as  is  shown  by  the  fracture  t  the  pendulum 
is  represented  as  when  at  rest 

Plate  XXXV  is  a  side  view  of  the  clock  from  the  lefU 
hand  side  of  the  plate  XXXIV,  having  the  back  plate 
cqmplete,  and  the  pendulum  rod  as  far  as  the  limits  of 
the  engraving  will  permit. 

Plate  XXXVI  shows  a  detail  of  the  various  parts  of 
the  escapement,  together  with  a  front  view  of  ^e  diat- 
plate,  &.C.,  and  the  manner  of  suspending  the  weight. 

All  the  parts  of  the  clock  are  drawn  to  the  full  size,  ev 
cept  plate  XXXVI,  figs.  16  and  17,  which  are  to  },  ami 
fig.  18  to  f  the  whole  size. 

The  same  letters  and  figures  refer  to  the  same  parts  in 
the  plates  XXXIV,  XXXV,  and  XXXVI. 

A  A,  plate  XXXV,  represents  the  edge  of  a^horizonfaI 
brass  plate,  which  must  be  fixed  on  two  brackets  firmly 
screwed  to  a  stone  pedestal  or  wall,  and  quite  independent 
of  any  part  of  the  case  of  the  clock.    In  the  back  part  of 
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'tbifl  plate  is  a  slit  for  the  motion  of  the  peaduluniy  and  also 
one  for  the  cord  to  pass  through/ which  suspends  the 
•  weighty  and  this  cord  I  recommend  to  be  of  silk.  On  the 
upper  side  of  the  plate  A  A  are  fixed  the  two  fr&mc'- 
plates  B  and  C  of  the  clock,  by  means  of  the  four 
brackets  D  D,  &c,,  which  are  fixed  to  the  frame  pktes 
by  the  screws  E  E,  &c.,  and  to  the  plate  A  by 
•the  screws  F  F,  &c«  The  frame  plates  B  and  C  are 
kept  parallel  to  each  other  by  four  pillars  G  G,  &c.,  and 
are  secured  by  the  six  screws  H  H,  8cc.,  and  the  two 
rscrews  E  E.  The  dial  plate  is  kept  parallel  to  the  front 
plate  B>  by  means  of  the  four  pillars  J  J,  8cc. ;  one  end  of 
each  is  screwed  into  the  plate  B,  and  the  other  end  passes 
through  the  dial  plate  I,  and  is  secured  by  the  four  Screws 
.K  K,  &c.  To  the  upper  end  of  the  frame  plates  B  and  C 
IB  fixed  (by  the  two  screws  M  M)  the  cross  or  suspension 
bar  L  L,  which  carries  the  pendulum.  N  id  the  barrel  on 
which  the  cord  is  wound  that  suspends  the  weight,  and  fs 
supported  by  its  axis  in  the  frame  plates  B  and  C;  the  end 
of  the  axis  which  comes  through  the  plate  B  also  passes 
nearly  through  the  dial  plate,  and  has  a  square  end,  which 
fits  the  key  for  winding  up  the  weight.  P  is  a  spring 
which  is  fixed  on  the  outer  end  of  the  barrel,  to  the  side 
of  the  spring  next  the  barrel,  and  near  one  end  of  it  is 
attached  a  stud  Q,  equal  to  the  diameter  of  the 'cord, 
which  passes  freely  through  the  end  of  the  barrel.  The 
upper  side  of  the  stud  is  bevelled  ofi*  so  as  to  form  an  in- 
tlioed  plane  with  the  upper  side  of  the  barrel.  On  the 
other  side  of  the  spring,  opposite  the  stud  Q,  is  formed  a 
eatth,  which  lays  hold  of  the  stop  R  (and  which  is  fixed 
to  the  frame  plate  B),  when  the  spring  is  throym  out 
When  the  barrel  is  filled  with  cord,  the  last  coil  will  act 
against  the  indined  end  of  the  stud  Q,  and  throw  out  the 
spring  P,  so  as  to  catch  the  stof)  R,  and  prevent  the  cord 
from  being  over-wound.    On  the  other  end  of  the  barrel 
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18  fijced  a  catch  wlieel  S  ({date  XXXIV) ;  and  before  i|ie 
wheel  S,  on  the  axis  pf '  the  barrel,  is  fitted  the  catch 
wheel  T,  the  middle  part  of  which  forms  a  flat  plate  to 
which  the  arms  and  rim  are  attached ;  on  the  back  pait 
«f  the  plate  are  fixed  the  two  catches  U  U  (pi.  XXXIV)^ 
which  act  in  tiiie  catch  wheel  S  and  prevent  the  waght 
irom  niimiiig  down  without  tvmtng  die  wheels  T  V  and  X. 
On  the  end  of  the  axis  of  the  barrd  is  also  fitted  the 
wheel  V  dose  to  the  wheel  T :  on  the  outude  of  -die  plate 
<of  the  wheel  T  are  fixed  two  springs  Y  Y  which  act  against 
two  of  the  arms  pf  the  wheel  V,  and  tend  to  keep  it  in 
motion  and  la  the  same  direction  as'  when  the  weight 
turns  the  barrel.  This  spring  only  acts  at  tiie  time  wheii 
the  harrd  is  in  the  act  of  winding  up  the  weight,  so  that 
no  tnne  will  be  lost ;  Z  is  a  catch  which  acts  on  the  upper 
«ide  of  the  catch  wheel  T,  and  prevents  the  wheel  T  ficom 
'being  turned  in  the  direction  of  the  banel  when  the  barrel 
IB  in  the  act  of  being  wowid  up.  The  wheel  X  is  fixed  to 
the  afms  of  the  wheel  V  by  three  screws,  and  acts  in  the 
wheel  fli  the  axis  of  which  carries  the  hour-hand ;  the 
wheel  y  acts  in  the  pinion  b^  which  is  fixed  on  the  axis  of 
''the  wheel  c ;  the  axis  of  the  wlieel  c  carries  the  minute 
hand ;  the  wheel  c  acts  in  the  pinion  d  on  the  axis  of 
which  is  fixed  the  wheel  e ;  the  wheel  e  acts  in  the:pinion 
f  on  the  axis  of  which  is  fixed  the  escape  wheel  g;^this 
axi^  also  carries  the  seconds  hand.  One  end  of  the  axis  is 
-supported  in  a  jewelled  hole  in  the  cock  h  hy  and  the 
vother  end  is  supported  and  passes  throug:h  a  jewelled 
hole  in  the  frame  plate  B.  The  4>iyot8  of  the  axis  of 
the  wheel  e  and  pinion  d,  are  rounded  a  little  at  their 
ends,  and  toucher  bear  against  two  cocks  20  20,  which 
are  secured  to  the  firame  plates  £  and  C  by  screws  and 
steady  pins,  thus  rendering  shoulders  unnecessary,  and, 
^donsequentlylessening  the  friction  thereof:  the  holes  in 
t^  frame  plates  for  these  pivots  are  also  considerably 
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widened  inside,  no  that  the  oil  ncituratfy  flies  to  tbe  eiids 
of  the  pivots,  and  constantly  lubricates  theBi>  die  oodcs 
being  fMii^osely  Med  away,  deat  6f  the  plates  B  and  C, 
A  similar  precaution  is  likewise  taken  with  the  bax^ 
^[▼otb  oTtbe  great  wheel  V,  and  the  center  wheel  c. 

My  attention  had  long  been  directed  to  the  principles 
<m  which  the  various  watch  and  clock  escapements  have 
been  ^oonstrnoted,  when  I  undertook,  by  way  of  experi- 
ment, to  vaiy  several  of  the  constructions  in  such  way  as 
I  thought  might  best  answer  their  respective  purposes ; 
and  of  the  umaerotrs  plans  that  suggested  themselves  to 
me  for  an  in^roved  clock  escapelnent,  I  selected  the  one 
^hidh  -fornis  the  subfedt  of  thk  communicktioo,  as  most 
iikely  to  succeed ;  forton^ctdy  I  have  not  been  «lisap- 
f)^n<?ed  m  this  eicpectation.  The  figures  contained  in 
plates  XXXIY,  XXXV),  and  XXXVI,  wiU  explain  the 
rprinciple,  the  construdtioii,  and  also  the  actkmof  the  es* 
capisment,  which  I  beg  lea^e  to  describe  for  the  considera- 
tion of  the  Society,  to  which  I  am  already  inddbited  for 
aeveral  premimna ;  and  as  this  escapement  ha&  undergone 
a  tnost  satisfhctory  trial,  not  only  at  Greenwich,  but  ih 
other  public  ielnd  private  dljservatories,  I  fed  a  ^certain 
degree  of  confiden(^e  that  its  claim  to  public^attention  will 
^beconsidered'as'well  fouhded. 

The  upper  ends  df  ^^lites  XXXIV  and  XXXV  show 
the  entire  'Escapement  'with  all  its  parts  in  their  proper 
.places  in  connectionwith  the  train.  The  constmictbh  of 
the  several  parts  of  the  escapement  will'be  better  under^ 
stood  by  referring  to  opiate  XXXVI.  Fig.  1  represents 
a  back  Tiew  df  the  escapement  wheel,  together  with  its 
codk  and  appendages,  and  the  two  spring  detents  i  an4j  • 
the  wheel  tsrepresetitad  aSs  locked  by  the  detent  i}  kk 
are  two  small  cocks 'fiied  ontheupper  sideof  theoock 
A  A,  having  an  adjustiiig  or  banking  secew  /  in  the  vfipit 
/end  of  eadi,  which  acts  against  the  underside  of  the  spriog 
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detents  t  and  j,  and  prevents  the  detents  from  locking  too 
deep  in  the  escape  wheel. 

Fig.  2  is  a  view  of  the  upper  side  of  the  cock  A  A,  vrith* 
out  the  two  small  cocks  k  k. 

Figs.  3  and  4  tfd  side  views  of  the  spring  detents  t  and  J. 

Fig.  5  represents  a  back  view  of  the  escapement  wheel, 
and  Uie  two  spring  pallets  m  and  n,  having  the  two  arms 
of  the  spring  detent  removed  ;  but  the  locking  parts  tandj 
are  shown  in  section  in  their  proper  places,  when  the 
wheel  is  locked  by  the  detent  t ;  on  the  upper  part  of  the 
detent  t  and  on  the  under  part  of  the  detent j,  are  fixed  two 
jewels,  which  act  {tgainst  the  face  of  the  teeth. 

Itmay  be  observed  here,  that  the  faces  of  the  teeth 
above  and  below  are  at  equal  distances  from  the  under 
'side  or  jewelled  part  of  tlie  detent  j,  consequently  the 
drop  or  motion  of  the  wheel  will  be  equal  to  oue4ialf 
of  the  space  between  any  two  of  the  teeth,  when  the 
wheel  is  unlocked  by  each  vibration  of  the  pendulum* 
When  the  wheel  is  locked  by  the  detent  t,  the  end  of  the 
tooth  o  will  have  slid  along  the  face  of  the  pallet  m,  and 
have  raised  it  to  its  greatest  extent,  and  the  end  of  the 
tooth  p  will  be  ready  to  act  on  the  face  of  the  pallet  n. 

Figs.  6  and  7  are  side  views  of  the  two  spring  pallets  m 
and  n :  g,  figs.  8  and  9,  are  a  back  and  an  edge  view  of 
an  adjusting  plate,  which  must  be  fixed  to  the  back  part 
of  the  frame  plate  c,  under  the  bar  L.  Fig.  10  is  a  back 
and  fig.  11a  side  view  of  the  triangular  cock  r,  to  which 
the  two  spring  detents  and  the  two  spring  pallets  are  fixed 
by  the  four  screws  sss  s,  and  the  strengths  of  the  springs 
are  adjusted  by  the  four  screws  tttt,  which  screw  into 
the  upper  ends  of  the  spring  detents  and  pallets,  and  act 
against  the  cock  r ;  this  cock  is  fixed  to  the  plate  q  by  the , 
screw  u  (plates  XXXIV  and  XXXV),  which  passes 
through  the  slit  in  the  lower  part  of  the  cock,  and  screws 
into  the  plate  q.  Oik  the  back  part  of  the  cock  r  is  fixed  a 
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stud  4),  which  passes  through  the  slit  in  the  upper  end  of 
the  plate  q,  by  which  means  the  cock  r,  together  with  its 
appendages,  maybe  adjusted  so  as  to  make  the  drop  or 
motion  of  the  wheel  equal,  during  each  vibration  of  the' 
pendulum. 

Fig.  12  exhibits  a  back  view  of  the  upper  portion  of 
tibie  pendulum,  with  a  cross  bar  ww,  attached  at  right 
angles  to  it,  which  is  used  for  the  double  purpose  of  re^ 
ceiving  the  impulse  of  the  maintaining  power,  and  of  un- 
locking the  detents.  Fig.  13  is  a  view  of  the  upper  side  of 
the  cross  bar  w  w,  and  a  section  of  the  pendulum  rod  op-' 
posite  to  it.  The  two  ends  of  the  bar  which  receive  and 
give  the  impulse  to  the  two  spring  detents  and  the  two 
spring  pallets  are  projected  forward  so  as  to  be  in  a  lino 
witji  the  center  of  gravity  in  the  pendulum. 

Fig.  14  is  a  side  view  of  the  upper  part  of  the  pendulujn^ 
without  the  cross  bar  ww. 

Fig.  15  is  a  side  or  end  view  of  the  cross  bar  ww;  x  x, 
fig.  14,  is  the  upper  part  of  the  pendulum  rod,  having  a 
notch  or  recess  in  the  back  part  of  it  to  receive  the  cross 
bar  Wf  which  bar  w  has  a  sUt  opposite  the  center 
of  the  pendulum  to  admit  of  the  bar  being  slid  to  the  right 
or  left,  and  through  which  the  screwy  passes  and  screws 
into  the  pendulum  rod  fixing  the  bar  in  the  situation 
required:  js  is  a  piece  of  spring  plate,  which  connects  the 
pendulum  rod  to  the  suspension  piece  1,  which  is  fixed  in 
a  slit  in  the  end  of  the  cross  or  suspension  bar  L  L,  by  the 
screw  2  (plates  XXXIV  and  XXXV.)  Fig.  16  repre- 
sents a  front  view  of  the  dial  plate,  and  the  manner  of  sus-* 
pending  the  weight.  The  lower  circle  3  is  divided  into  24 
hours,  the  great  or  outer  circle  into  60  minutes,  and  the 
upper  circle  4  into  60  seconds;  so  that  the  time  will  be 
exhibited  by  their  respective  indices  or  hands  at  the  same 
instant.  The  dotted  circle  N  represents  the  end  of  the 
barrel;  5  6  is  the  cord,  one  end  of  which  is  fixed  to  tho 
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under  sidle  of  tiie  plate  A  A,  the  other  panixig  uader  the 
pdl^  6  (which  works  in  a  recess  ia  the  upper  ^^d  of  the 
weight  e)i  through  the  plate  A,  is  fixed  to  th^  harMl  }f, 
1^  wluch  meaas  the  weight  will  be  raised  to  a  greater  ahi- 
tude  tl^  if  the  pulley  had  been  fixed  above  the  wei^. 

Fig,  17  is  a  yiew  of  the  upper  side  of  ihe  wei^il  o. 

Fig- 16  represents  an  end  view  of  the  hanel  N,  att4  ^ 
spving  P  which  prevents  the  cord  firom  being  ove]>woi«iid 
as  before  des^bed* 

It  will  probably  appear,  on  a  superficial  view  of  these 
figures,  that  my  escapement  greatly  resembles  some 
others  that  have  been,  previously  contrived^  sudh  as  thos^ 
by  Mr.  Gumming,  Mr.  Massey,  and  Mr.  Prior,  some  C(f 
which  have  been  rewarded  by  this  Society ;  but  the  detail 
which  I  have  to  offer  in  explanation  of  the  properties  of 
mine,  will  prove  thai;  Hn  mode  of  action  is  very  difiorent, 
and  as  I  think,  very  superior;  which  is  my  reason  fbrlaying 
it  before  the  Society* 

This  esoapement  is  oi)e  of  that  sp^oief^  which  ha^  bcf  n 
eaUed  fem9ni0ip,  because  a  ipring  is  raised  or  put  into  a 
state  of  tension  by  pieans  of  the  train,  at  each  vibr^tion.of 
the  pendulum,  which  spring,  in  its  return,  gives  fhe  ne^ 
eessaiy  impulse  for  perpetuating  the  yibrations  ip  sfnte 
of  fnetton  and  other  obstacles,  and  therefore  bepomes  the 
moiJiliitfitfig  power,  whil^  the  weight  t)iat  actuates  the 
train,  performs  no  other  office  than  patting  that  sprang 
into  a  state  of  tension. 

Itk  a  filook  escapement,  where  the  pendulum  is  the  raga* 
later,  the  alternate  vibiatious  made  in  opposite  directions 
require  two  such  springs  to  aet  by  turns,  and  in  such  % 
modified  way  as  to  produce  their  dejsired  effect  with  the 
fimest  disadvantages.  In  the  figures  of  all  the  di£fer(spt 
plates,  the  two  interior  springs  marked  t  and  j>  are  called 
the  spring  detents,  because  they  detain  the  wheel  daring 
some  portion  of  each  vibration,  and  the  two  exterior  ones 
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mMdn,  arecalledlhe  spring  pallets^  because  tbey  cany 
each  a  separ^Mie  pallet^  by  means  of  which  the  springt 
themselves  are  raised  into  a  state  of  tension,  as  often  as  a 
tooth  of  the  pallet  wheel  g  sUdes  along  them  respectively. 
The  wheel  with  a  seconds  pendulum  has,  as  usual,  30  teetk^ 
standing  with  a  small  inclination,  as  represented  in  the 
figures,  and  tiixe  direction  of  motion  is  indicated  by  the 
said  inelmation.  At  r,  fig.  10,  is  a  triangular  cock,  fixed 
to  the  frame  in  such  way  that  its  lowest  angular  point  is 
•  in  the  same  horizontal  line  with  the  point  of  suspension  o{ 
the  pendulum ;  and  to  the  two  sides  of  this  triangulstf 
cock  are  made  fast  the  two  pair  of  springs,  by  means  of 
fourserewSy  as  seen  clearly  in  the  figures;  and  as  the 
springs  all  yield  at  the  said  triangular  point,  it  is  eyident 
that  when  any  of  the  four  springs  moves,  it  must  move 
concentrically  with  the  moving  pendulum,  which  is  fixed 
to  the  suspension  piece  1.  On  the  upper  side  of  thearm 
oftbe .spring detent!  and  jf,  is  formed  a  projecting  boss, 
through  which  a  cylmdrical  hole  is  made,  to  receive  one 
end  of  the  locking  pins  or  detents  t  and  J,  which  are 
jewelled  and  fixed  by  the  screws  7  7^  the  feces  of  the 
jewels  being  previously  adjusted  for  catching  a  tooth  of 
^ie  escape  whed.  At  the  lower  extremities  of  the  two 
spring  detents  i  andj,  and  the  two  spring  pallets  m  and  % 
are  fixed  fkstfour  long  brass  pips  8,  9,  10,  and  11,  aE  of 
which,  both side^ways and  in  firont,  are  clearly  seen:  these 
pins  project  out  past  the  end  of  the  cross  bar  to  of  tiie 
pendulum,  in  a  i&reotion  parallel  to  the  arbor  of  the  esci^ 
wheel;  and  when  the  pendulum  x  j^isinits  place  vibrating^ 
tike  ends  of  the  cross  bar  w  tv,  carried  by  the  pendulum, 
meet  with  and  knock  i^ainst  each  pair  of  pins  alternately, 
and  are  in  succession  in  a  situation  to  be  recanted  on  after 
each  vibration  is  completed :  the  ends  of  the  cross  bar  w  w 
are  bevelled,  so  as  to  fiirm  a  radial  line  from  a  center  in 
ttie  tipper  part  of  ^t  spring  z,  which  is  opposite  a  hde  12 
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iQ  the  spring :  this  hole,  made  for  the  purpose  of  reducing 
the  strength  of  the  spring  opposite  to  it,  will  be  t}ie 
center  of  Tibration  of  thependulnmrasmallhole  13  13 
is  likewise  made  in  each  of  the  two  spring  detents,  and 
two  small  holes  14  14  in  each  of  the  two  spring  pallets, 
which  will  also  reduce  the  strength  of  the  springs  opposite 
to  each  of  them,  and  which  will  be  the  center  of  motion 
on  which  the  springs  vibrate  :  these  parts  of  the  springs 
must  be  placed  in  a  radial  line  between  the  center  of 
vibration  of  the  pendulum  and  the  end  of  the  cross  bar 
IP  w,  so  that  when  the  ends  of  the  cross  bar  w  w  act 
against  the  pins  8,  9,  10,  or  11,  there  will  be  no  motion  or 
friction  between  the  pins  and  the  ends  of  the  bar. 
Lastly,  at  16  in  the  pendulum  rod  above  the  cross  piece 
wWf  is  a  stud  with  a  single  tooth,  which  acts  in  a  corres- 
ponding notch.  16,  on  the  upper  edge  of  the  said  cross 
piece  w  w,  and  may  be  moved  to  the  right  or  left  by 
means  of  a  key  or  lever  which  accompanies  the  clock ;  so 
that  the  clock  may  thus  be  put  into  exact  beat,  or  meet 
with  the  pins  8, 9,  and  10, 11,  at  equal  arcs  of  vibration, 
•colmted  from  the  point  of  quiescence ;  and  when  the  ad- 
justment is  once  made  where  the  clock  is  firmly  fixed,  the 
situation  of  the  cross  piece  w  w  is  rendered  pennanentby 
the  fixing  screw  y,  which  may  be  turned  by  the  same  key. 
After  this  minute  description  of  all  the  acting  ^parts  of 
the  mechanism,  it  will  not  be  difficult  to  uhdersfond  the 
nature  of  their  action :  suppose  the  pendulum  in  its  place, 
and  put  into  beat  by  the  adjustment  of  the  cross  piece  w  w^ 
let  the  weight  be  suspended  in  the  usual  way,  while  the 
pendulum  is  at  rest ;  then  the  impulse  given  to  the  paUet  ov 
escapement  wheel  will  bring  the  nearest  tooth  in  contact 
with  the  pallet  m,  which  it  will  raise  a  small  space,  in 
diding  along  its  &ce,  till  the  preceding  tooth  falls  on  die 
locking  pin  of  the  detent  t,  in  whidi  situation  all  motion 
will  cease;  the  tooth  which  raised  the  pallet  t»  pot  having 
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I     escaped ;  the  pendulum  then  being  in  vibration  towards  de* 
j     tent  i,  the  end  of  its  cross  piece  slakes  against  the  two  pins 
I     8^  10)  of  the  detent  and  pallet  springs ;  the  former  is  first 
I     struck,  and  the  detent  i  being  on  the  same  sprii^g,  is  now 
discharged,  and  the  wheel  is  unlocked,  and  consequently 
^     at  liberty  to  run  on  by  means  of  the  force  applied  through 
^     the  train  of  wheels ;  but  pin  10  is  also  struck  at  the  same 
I     instant,  and  the  wheel  escapes  from  the  paUet  on  whidi  it 
before  rested ;  at  this  instant  while  the  pendulum  goes  on 
to  complete  its  vibration,  in  opposition  to  the  united 
forces  of  both  the  springs  i  and  nt,  a  tooth  at  the  ppposijte 
side  of  the  wheel  meets  with  the  face  of  the  pallet  n,  and 
throws  it  outward,  by  sUding  along  it  till  the  precedii^ 
tooth  falls  on  the  det^it^',  when  the  wheel  is  again  at  rest^ 
with.the  acting  tooth  j)  supporting  the  pallet  n  in  the  same 
way  as  pallet  m  was  before  supported:    presently  the 
pendulum  haying  made  its  excursion,  returns,  and  is  now 
impelled  by  both  springs  acting  on  the  end  of  the  cross 
-piece.  WW  during  the  whole  of  the  return,  till  the  detent  i 
meets  with  the  end  of  the  banking  screw  /,  which  «tops  it; 
but  tjb.e  pfiUet  spring  m  continues  its  action .  somewhat 
longer,  till  it  falls  on  the  end  of  the  tooth  17,  at  the  lower 
end  of  its  plane :  here  the  pendulum  wants  upwards  of  half 
a  degree  yet  to  descend^   before  it  reaches  the  lowest 
point,    where  the  velocity  and  consequently  where  tha 
momentum  is  a  maximum :  after  having  passed  this  pointy 
the'  pendulum  will  proceed  somewhat  more  than  half  a 
'  degree  in  its  ascending  arc  in  a  free  st^te,  before  the  other 
end  of  the  cross  piece  w  w  strikes  against  the  pin  9  of  the 
spring  detent  J,  and  almost  immediately  after  against  pin 
11  of  the  pallet  spring  n ;   this  stroke  will  unlock  the 
'  detent  j  and  suffer  the  wheel  again  to  escape,  and  while 
the  pendulum  is  finishing  its  alternate  vibration,  in  oppo- 
sition to  the  united  forces  of  both  the.  springs  j  and  n,  the  . 
tooth  next  succeeding   the  tooth  17  that   commenced 
VOL.  xxxviir.  N 
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aetion,  wiB  in  ils  turn  raise  pallet  m  lintil  the  next  befint 
it  faOa  on  the  detent  i  again,  and  stops  the  wheel  \  m  iim 
mean  time  the  second  excursion  is  completed  and  the 
jpendnlom  returns,  nrged  by  the  united  forces  of  both  the 
springs  j  and  n,  until  the  banking  sctew  if  arrests  the 
motion  of  the  detent  jV  ^>^^  ^^^  the  pallet  spring  acts 
alone  for  a  short  time,  till  the  lower  end  of  its  plane^yk 
on  a  tooth  as  was  before  described.  Urns,  when  tl^  fott 
dulnm  is  once  put  into  motion  so  as  to  vibrate  neaarly  t«i> 
degree^  at  each  side  of  the  lowest  point,  it  will  contmne 
to  unlock  the  detents  alternately,  and  to  have  its  motion 
succetoively  retarded  in  the  ascent,  and  accelerated  in  the 
descent,  as  long  as  the  force  contmues  in  aetion  by  which 
the  pallet  wheel  is  made  to  raise  or  throw  out  the  pallet 
springs }  that  is>  until  the  clock  wants  windiii^  up.  After 
Ihis  description  of  the  action  of  my  escapement,  it  may  be 
asked,  perhaps,  how  does  it  appear  that  the  pendukoa 
will  not  come  to  rest,  since  the  weight  which  usually  qanr 
stitutes  the  maintaining  power  with  the  dead  beat  wi 
recoil  escapements,  is  here  quite  detached  from  the  p^Vr 
dulum?  I  answer,  that  as  the  pallets  n  and  m  sre  botfi 
in  their  turns  moVed  a  little  from  flieir  state  of  rest  by  Ifae 
action  of  the  teeth  on  their  planes  as  the  wheel  feToIiK% 
tile  pallet  spring  does  not  oppose  the  ascent  of  the  pei» 
dulum  through  so  great  ai^arc  as  it  impels  it  in  its  des- 
cent, and  the  dij^ence  of  duration  of  those  two  opposite 
'tetions  or  forces  mainiains,  or  keeps  up  the  loss  of  fierce 
expierienced  from  friction  at  the  suspenaon,^  resistance  cif 
the  air  and  other  retarding  forces.  The  detent  spnog,, 
liowever,  acceleraties  and  retards  m  ^ch  vilNratdon  pili- 
ciAely  the  same  quantity.  )  ^ 

'    I  coAie  lastly  to  say  a  few  wofd»  dn  those  propeities>of 
my  escapement,  whicii  I  amteitB  to  be  peculiar  ^o  it,  ttnft 
irhieh  in  my  own  estimation  ccmsttoaie  its  excellence;  * 
I  firdt  take- for  gknted,  tvhat  has  been  ^ixperimenlsi^ 
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ddteTfllined  by  men  of  SGiencQ,  that  (he  action  of  any- 
ni^iform  spring  on  a  pendulum/ moving  in  cydoidal  or 
toiall  circular  arcs,  is  analogous  to  the  effective  part  of 
gravity ;  and  that  therefore  when  such  a  spring  is  made 
to  act  conjointly  with  gravity^  the  effect  produoed  by 
their  joint  actions,  considered  as  an  accelerating  force,^ 
will  be  of  the  same  nature  as  would  be  produced  by  one  of 
them  appUed  separately  :  the  scale  of .  acceleration  or 
retardation  will  riemain  the  same.  Again^  I  assume  &at 
when  any  extraneous  impulse  is  suddenly  appUed  to  a. 
moving  pendulum,  the  natural  law  of  its  motion  depend-^ 
iag  on  gravity^  is  least  disturbed  when  it  is  appUed  tx>  the 
lowest  point,  where  the  momentum  is  a  maximum,  and 
most  at  the  extremity  of  the  excursion,  where  the  momen-. 
torn  is  a  minimum ;  and  what  is  true  of  an  impulse  giren,. 
is,  equally  true  of  a  check  received,  or  retarding  force 
suddenly  appUed.  Kow,  in  my  eseapement  the  action  of 
the  springs  begins  and  ends,  npt  indeed  exactly  at  the 
lowest  point  of  the  total  arc  of  vibration^  but  within  about 
haif  a  degree  of  it,  and  as  this  dktance  depends  on  the 
lexigth-of  the  cross  piece  ww  of  the.  pendulum,  it  might  be 
made  atill  smaller  without  coming  at  the  practical.  Umit 
As  my  pendulum  is  actuated,  the  vibrations  are  imiformly 
Meady  throughout;  and  while  the  dock  has  power  to  raise 
the  follets  at  each  vibration,  it  will  not  cease  to  perform^ 
twhen  duly  adjusted  for  beat.  .  , 

Secondly,  the  force  of  the  pallet  and  detent  springs  cm 
be.inoreased  or  diminifihed  to  suit  the  momentum  of  the 
.pendulum  uaedy  by  means  of  the  four  sctevm  1 1  and^  5, 
that  fix  these  springs  to  the  triangular  coek  ;>  the  Bcrewist 
1 1  being  tapped  into  the  talk  of  the  springs,  and  thrusting 
mgaiDgt  the  triangular  cock  r,  whilst  the  others  9  s.s^rew 
isto  ihexodL  and  bind  the  springs  &st.'  •. 

llurdly,  the  pendulum  has  the  same  center  of  mption 
^tm  th#  said  two  springs^  so  that  vhen  tiie  cross  pic(^  of 
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the  pendulum  is  moving  in  contact  with  the  pins  9  II, 
and  8  10,  no  friction  takes  place  at  the  parts  of  contact. 

Fourthly,  the  locking  is  much  more  safe  than  in  most 
of  the  other  remontoir  escapements ;  for  here  the  detent 
has  arrived  at  its  place  and  is  at  rest,  before  the  tooth  to 
be  locked  arrives  at  it,  consequently  there  is  no  danger  of 
any  tendency  to  rebound  as  is  the  case  when  two  moving 
bodies  come  in  coUision. 

Fifthly,  the  unlocking  is  easily  performed  by  a  direct 
stroke  of  the  cross  piece,  made  at  right  angles  to  the 
length  of  the  moving  pendulum.         ' 

Sixthly  and  lastly,  the  pallets  being  constructed  with- 
out any  heel  piece  or  fang,  the  escape  is  effected  withcrut 
any  impediment  or  recoil. 

'  The  shape  of  the  teeth  of  the  wheels  and  pinions  is  as 
nearly  epicycloidal  as  possible ;  which  I  con^der '  an 
essential  requisite  to  their  freedom  of  action,  but  which 
is  too  much  neglected  in  clock  and  watch  work  in  ge- 
neral; and  the  pivot  holes  of  the  escape  wheel  are  jewelled. 

In  order  to  limit  the  action  of  the  detent  and  pallet 
springs  \o  a  certain  point,  besides  their  being 'thinned 
away  at  that  part  of  them,  holes  are  made  throii^  them 
also,  which  determine  the  point  of  action. 

As  I  prefer  the  mercurial  pendulum  to  any  other  hi- 
therto known  for  my  regulators,  I  have  here  given  a 
correct  outhne  of  one  after  the  manner  I  most  approve  of 
fitting  it  up. 

Plate  XXXVII,  fig,  1,  is  a  front  view  of  a  merciuial 
-pendulum,  having  the  upper  part  of  the  rod  removed,  as 
shown  by  the  fracture.  ' 

Fig. 2 is  a  side  view  of  the  same :  xxis  the  bottom 
part  of  the  pendulum  rod,  which  is  made  of  steel,  a&d 
pafRses  through  a  hole  in  the  upper  end  of  the  frame  A*, 
which  supports  the  glass  that  contains  thie  mercury ;  the 
rod  is  well  fitted  into  the  hole,  so  as  to  have  no  shake,  liat 
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is  at  liberty  to  slide  through  it;  on  flie.  bottom  end  of 
the  rod  is  a  screw  and  micrometer  head  or  nut  B,  which 
is  divided  on  the  upper  side  to  adjust  the^  length  of  tKe 
rod ;  C  is  an  index  which  coincides  with  the  divisions  on 
the  micrometer  plate ;  D  J>  are  two  parallel .  steel  rods^ 
which  form  the  sides  of  the  frame,  and  are  fixed  to  each 
flide  of  the  head  A,  which  is  likewise  made  of  steel ;  to 
.the  bottom  ends  of  the  rods  is  fixed  a  brass  cap  E>  which 
receives,  the  bottom  end  of  the  glass  cyhnder  E  F,  in 
which  the  mercury  is  placed ;  the  dotted  lines  G  Q  repre- 
sent the  inside  of  the  cyUnder,  the  dotted  line  H  H  j^he 
altitude  of  the  ipercury ;  I  is  an  iron  cover  or  lid,  having 
,st  bmss  ring  fixed  to.  the  under  side  of  it,  which  receives 
^,the  upper  end  of  the  glass  cylinder,  and  on  the  uppe^r 
.side  of  the  lid  are  fixed  two  pieces  J  J,  with  notches  to 
receive  the  sides  of  the  frame  D  D,  which,  steadies  the 
.upper  end  of  the  glass.  To  the  bottom  part  of  the  firame 
.E  is  fixed  an  index  K,  which  indicates  the  degrees  of  vi- 
.bration  on  a  brass  arc,  whiph  is  divided  into  degrees,  and 
fixed  to  the  back  part  of  the  case  of  Uie  clock. 

These  views  of  the  pendulum  are  drawn  to  real  si^. 
,    As  the  whole  length  of  the  pendulum  rod  is  not  shown 
in  the  drawings,  it  must  be  nearly  394  inches  from  tfee 
point  of  suspension,  or  vibration,  to  the  center  of  oscilla- 
tion to  beat  seconds  in  London. 

I  do  not  here  think  it  necessary  to  explain  the  proper- 
^tieaofthe  mercurial  pendulidn,  as  it  is  already  well  un- 
derstood.  .    ,  .      .     > 

I  have  here  subjoined  a  description  of  a  simple  pitchiqg 
.or  deepening  tool,  which  J  contrived  for  marking  ofi*  the 
;  proper  distance  for  planting  my  escapement,  and  which  is 
^  applipable  to  escapements  of  any  other  form.  I.  also,  find 
^it  of  great  service  in  setting. die  depth,  of  wheels  and 
,|MnionB,  where  the  pinions  are  made  separate  from^  their 
arbors.       ' 
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When  I  undertook  to  make  tlie  Greenwicii  dock,  i  was 
in  hopes  of  getting  a  movement  all  finished  and  ready  fot 
Applying  my  escapement  to  it ;  [but,  on  examining  the 
works,  I  soon  found  it  would  not  answer  my  *^3^ 
pectations.  .        . 

The  wheels  and  pinions  were  all  finished  by  hand,  and 
the  usual  way  of  pitching  them'  was/ first  to  set  them  deep 
lenoughy  and  then  to  round  up  a  few  teeth  and  make  % 
trial,  and  if  too  deep,  to  rjeduce  the  wheel  till  they  ran 
jnnooth* 

I  mention  this  circumstance  in  hopes  that  thk  pradsce 
will  be  discontinued. 

The  objection  I  found  the  dock-makers  ha4  to  wheeU 
jftnd  pinions  finished  in  the  engine,  was,  the  great  difficulty 
of  setting  them  to  a  proper  depth ;  but  by  the  means 
about  to  be  described,  that  objection  will'be  obviated,  as 
a  tool  of  this  description  is  so  easily  made,  that  no  clock- 
maker  need  be  without  one. .  For  mathematical  ini^tru- 
iQcient  makers  al$o,  this  tool  will  be  found  of  service  for 
setting  the  depth  of  their  racks  and  pinions  more  rea^y 
,and  certainly  than  by  hand. 

Plate  XXXVIII,  fig.  1,  represents  a  front  view  of  the 
pitching  or  deepening  tool^  with  my  escapement  applied 
to  it. 

Fig.  2  is  a  side  or  edge  view  of  fig.  1 ;  A  A  is  a  fiat 
-paraller  plate  of  brass,  in  the  center  of  which  a  short 
cylinder  or  arbor  B  C  is  ffxed,  projecting  on  both  sides 
and  at  right  angles  to  the  plane  of  the  plate';  on 
the  end'C  of  the  arbor  is  fitted  the  escapement  wheel 
g;  between  the  plate  A  A  and  the  wheel  g  is  fitted  a 
parallel  plate  or  collar  D  of  brass,  to  adjust  the  height 
of  the  wheel  to  the  two  spring  pallets  m  and  n ;  on^ 
other  side  of  the  plate  A  A  is  fixed  a  flat  bar  E  B,  by  the 
screw  F,  which  screw  passes  through  a  parallel  slit  €K<J 
in  the  bar  E  E,  and  screws  into  the  plate  A  A :  the^  neck 
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iot  tbe  iBcrew  F  is  equal  in  tliam^er  to  tb^  end  ]^  wbipk 
abo  pfLSses  through  the  slit,  and  is  also  equal  in  diameter, 
to  the  width  of  the  slit  G  G ;  to  the  upper  end  of  the  bar 
iBE  is  fixed  the  adjui^ting  plate  ^  of  the  escapement  (to 
which  the  jcock  r^  together  with  its  two  spring  detents  < 
and  jj  and  the  two  spring  pallets  m  and  n  are  aflSxed)  by 
means  of  the  screw  H,  which  passes  through  the  slit  G  G^ 
and  screws  into  the  hole  18  in  the  adjusting  plate  q  (see 
figs.  8  and  9,  plate  XXXVI).  The  screw  19  pi^sses  through 
the  hole  18  and  screws  into  the  back  of  the  frame  plate 
O,  and  fixes  the  plate  q  thereto,  which  has  two  steady 
pins  1 1  to  prevent  its  turning  on  the  screw  19  (see  plate 
XXXIV  and  XXXY). 

On  the  ends  of  the  screw  H  and  the  arbor  B  are  made 
conical  centers* 

The  method  of  using  this  instrument  for  pitching  n^y 
escapement  is  as  follows : 

First  make  fast  the  adjustmg  plate  q^  together  with  its 
cock  r  and  appendages  to  the  upper  end  of  the  bar  E  E^ 
by  the  screw  H ;  then  place  the  escapement  wheel  on  the 
end  C  of  the  arbor  B  C,  and  slide  the  end  B  of  the  arbor 
along  the  groove  G  G,  till  the  teeth  of  the  wheel  arepro^^ 
perly  adjusted  to  the  two  spring  detents  t  and  j,  and  to  the 
two  spring  pallets  m  and  n,  that  is  to  say,  when  the  drop 
of  the  teeth  of  the  wheel  to  the  detents  i  and  j  are  equal ; 
.then  make  fast  the  plate  A  A  to  the  bar  £  E  by  the  screw 
F ;  apply  then  the  conical  end  of  the  arbor  B  to  the  hole 
in  the  frame  plate  C,  through  which  the  axis  of  the 
escape  wheel  passes ;  describe  then  an  arc  across  a  line 
drawn  perpendicular  to  the  center  of  the  escape  wheel 
with  the  point  of  the  screw  H,  which  will  give  the  dis- 
tance of  the  hole  in  which  the  screw  19  screwa  into  the 
firaa^e  plate  C,  and  which,  affixes,  the  adjusting  plate  q 
'  with  its  appendages  thereto. 

On  the  lower  end  of  the  bar  £  E^is  fixed  a  socket  J, 
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wbioh  contaiiis  a  cyUiulrical  arbor  K,  on  which  the  piakms 
are  placed  when  the  inBtrument  is  made  use  of  for  pitch- 
ing wheels  and  pinions  with  holes  in  their  centers.  When 
the  pinion  is  placed  on  the. socket  K^  and  the  wheel 
on  the  end  C  of  the  arbor  B  C,  the  end  B  must  be  did 
along  the  groove  G  G,  till  the  teeth  of  the  wheel  are  pro- 
perly in  contact  with  those  of  the  pinion;  th^i  the 
conical  center  of  the  arbor  B  must  be  apphed  to  the  b<de 
in  which  the  axis  of  the  wheel  is  inserted,  and  an. arc 
described  by  the  center  L  of  the  arbor  K,  which  will  give 
the  distance  between  the  centers  of  the  axis  of  the  wheel 
and  the  axis  of  the  pinion. 

The  plate  A  A  may  be  moved  along  the  bar  E  E,  by  a 
screw  and  micrometer  head,  so  as  to  adjust  the  pitch  of 
the  wheels  to  the  greatest  nicety. 

Fig.  3,  plate  XXXVIII,  represents  the  face  or  side 
view  of  an  instrument  which  I  make  use  of  in  adjusting 
the  faces  of  the  teeth  of  the  escapement  wheel,  wiUi  a 
wheel  applied  to  it.  Fig.  4  is  an  edge  view  of  the  ri^ht- 
hand  side  of  fig.  3 ;  this  instrument  consists  of  a  &t 
plate  M  M,  having  a  cylindrical  stud  N  fixed  in  .  the 
center,  which  fits  the  hole  in  the  center  of  the  wheel,  and 
on  which  the  wheel  is  placed  :  on  the  projecting  and  back 
ipart  of  the  plate  MM  is  fixed  a  hard  steel  plate  O,  by 
the  screw  P,  the  upper  part  of  which  projects  over  the 
upper  edge  of  the  plate  M  M,  and  is  level  with  its  face; 
the  upper  side  or  face  of  the  piece  O  is  at  right  angles  to 
the  face  of  the  plate  M  M,  and  is  at  liberty  to  turn  on  the 
neck  of  the  screw^,  when  the  screw  is  eased,  so  as  to  make 
the  surface  coincide  with  the  incUnation  of  the  face  of  the 
tooth  Q  of  the  wheel.  Fig.  6  is  a  side  view  of  the  piece 
O,  and  fig.  6  is  an  end  view  of  the  same  ;  R  is  another 
piece  of  steel  which  is  fixed  on  the  front  side  of  the  plaie 
M  M,  by  the  screw  S,  and  has  a  projecting  tooth  which 
acts  against  the  upper  side  or  face  of  the  tooth  T  of  the 
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nvhedy  and  must  be  so  adjusted  that  the  upper  side  or 
fiice  of  the  tooth  Q  of  the  wheel  coincides  with  the  face  of 
the  steel  plate  O ;  then  the  face  of  the  tooth  Q  must  be 
filed  off  level  with  the  face  of  the  plate  O,  and  when 
finished  the  wheel  must  be  raised  up  from  the  plate  till  the 
tooth  Q  of  the  wheel  can  pass  over  the  piece  R ;  then  the 
wheel  must  be  pressed  down  to  the  plate  M  M,  and  the 
upper  side  or  face  of  the  tooth  Q  must  be  brought  and 
kept^in  contact  with  the  under  side  of  the  tooth  R ;  then 
the  face  of  the  tooth  U  will  coincide  with  the  face  of  the 
plate  O,  and  must  be  filed  as  before  described,  and  so  on 
till  the  whole  of  the  teeth  of  the  wheel  are  completed. 
Fig.  7  is  a  side  view  of  the  piece  R,  and  fig.  8  a  view  of 
the  upper  edge. 

I  think  it  proper  to  add,  for  the  benefit  of  the  time-piece 
and  regulator  makers,  that  I  have  enabled  Mr.  Thomas  Ley- 
land,  clock-maker,  of  Prescot,  in  Lancashire,  to  cut  wheels 
and  pinions  with  teeth  made  truly  epicycloidal,  from  pat- 
terns generated  by  myself,  and  also  to  make  and  fit  up 
regulator  movements  complete. 
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SCOTCH  HERRINGS. 


27ie  sum  of  Fjftt  Povyps  was  this  Session  given 
to  Mr.  J.  Fred.  Denovan,  of  Aberdour,  in 
Scotland,  for  his  activity  in  gating  into  the  Ham- 
burgh Market  a  cargo  of  Scotch  Herrings, 
previous  to  the  arrival  of  the  first  cargo  of  Dutch 
Herrings;  and  also  for  the  superiority  of  his 
Scotch  Herrings  to  those  imported  by  the  Dutch 
fishermen,  as  proved  by  the  higher  price  obtained 
for  the  former.  The  following  communications 
have  been  received  from  the  candid(Ue  on  the 
subject. 

Aberdour,  Fifeshire, 
SIR;  .  Feb.l3^18£0. 

When  I  had  the  honour/in  October,  1818,  of  trans- 
mitting to  the  Society  a  half  barrel  of  herringa  for  their 
inspection,  I  promised,  in  making  my  next  year's  offering 
to  His  Royal  Highness  the  Prince  Regent  <now  His  Ma- 
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jesty  King  George  the  Fourth),  to  eend  to  the  Society  a 
qyecimen  of  the  same  herrings  (of  the  eaijy  species),  and 
which  Jl  anticipated,  from  the  arrangements  I  had  made, 
would  be  the  first  herrings  taken  on  the  coast  of  Great 
^ritain•  In  co^onnity  with  that  promise  I  transmitted 
to  .my  agents  at  Lekh,.to  he  forwarded  to  :the  Society,  a 
wxteen  gallon  barrel  of  tl^ese  herripgs  caught  and  cured 
hf  me,  in  the  Frith  of  Clyde,  on  the  14th  day  of  June, 
1819  ^  and  perceiving  from  a  printed  copy  of  the  Regula- 
tions sent  mie  in  Spring,  18-19,  that  the  Society  generoudy 
o£bred  to  extend  the  same  premiums  for  another  year,  I 
have  presumed  again  to  become  a  candidate,  and  to  sub- 
mit to  the  consideration  of  the  Society  a  narrative.of  my 
proceedings,  to  the  successful  issue  of  which  I  prpudly 
and  gmtefiilly  acknowledge  the  Society  have  powerfully 
/contributed. 

I  'am  sorry,  however,  to  find,  from  my  correspondent 
in  London,  that  the  specimeii  of  herrings,  owing  to  some 
accident  or  mistake,  has  been  much  longer  in  reaching 
its  destination  than  I  expected;  and  Ih&ve  also  to  re- 
gret, fliat  just  while!  was  about  to  sit  down  to  address 
yon,  I  was  sabpoonaed  to  give  evidence  in  a  civ^l  trial,  by 
jury,  in  the  West  of  Scotland,  regarding  the  loss  of  a 
vvessd,  which  ^has  detained  me  until  now ;  I  c^  thei^ofore 
only  submit  myself  to  the  indulgence  of  the  Society  for 
the  delay  that  has  unavoidably  taken  place. 

In  my  former  letter  I  fully  explained  to  the  Society  that 
the  object  of  my  undertaking  was  to  obtain  a  preference 
for  the  British  white  herring  fishery  on  the  continent  of 
Europe,  by  endeavouring  to  anticipate  the  Dutch,  by 
importiag  into  Hamburgh  an  article  equal  in  every  respect, 
if  not  superior,  to  what  they  had  been  in.  the  habit  of  vend- 
ing in  Germany  for  at  least  two  ceoiuries  past ;  and  halv- 
ing ^t  the  43ameiime  given,  by  affidavit,  a>full  descripticm 
4>fithe  process  employed,  I  fiselit  imseciessaky  to  swell 
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the  present  communication  by  a  repetition  of  what  ia 
already  ia  the  possession  of  the  Society ;  bat  every  d^ 
yiation  from,  or  improvement  on,  the  original  process 
shall  be  distinctly,  explained. 

Early  in  June  1819  I  freighted  the  sloop  Mary  Ann,  of 
Glasgow,  John  Macfarlane  master ;  and  having  provided 
her  with  the  necessary  stores,  proceeded  to  the  Frith /of 
Clyde,  where,  after  shifting  about  from  bay. to  .bay,  and 
head  to  head,  I  fell  in  with  the  first,  small  skoal  of  hec- 
jrings,  on  the  morning  of  the .  14th  of  that  month,  off 
Ti^rbet;  and  having  made  signals  to  the  fishermen,  had 
about  three  barrels  on  board  in  the  course  of  the  day. 
Of  th^e  I  packed  up  the  half  barrel  for  the  Society,  and 
the  quarter  barrel  for  the  Prince.  From  the. pains  I  had 
taken  during  the  three  years  preceding  in  instructing  both 
the  fishermen  and  their  sons,  in  this  neighbourhood,  in 
the  Dutch  mode  of  gutting,  assorting,  laying,  packing, 
re*packing,  9nd  pickling  the  herrings,  I  conceived  I  might 
safely  try  the  experiment  without  having  resource  to  fo- 
jeign  aid,  and  the  result  has  fully  justified  my  expecta-- 
tions.  To  satisfy  the  Society  on  this  point,  I  have  the  hor 
nour  to  produce  a  certificate  from  Messrs.  M.  and  A. 
Mac  Laren,  fish  curers  in  Glasgow,  the  proprietors  of  the 
Mary  Ann,  and  from,  whom  I  freighted  her,  proving  that 
this  was  the  case  ;*  and  also  certifying  the  quantity  of 
herrings  cured  by  me  on  board  the  vessel  for  exportation 
.to  Hamburgh.  Having,  on  the  24th  of  the  same  month, 
taken  altogether  about  fourteen  barrels,  sea  stock,  which 
were  re-packed  into  eleven  whole  barrels  for  exportation, 
exclusive  of  the  half  and  quarter  barrel  and  a  few  kegs 
for  home  consumption,  I  proeeeded  to  Glasgow,  which  I 
reached  on  the  26th,  and  forwarded  my  hearings  .to  Leith, 
.where  they  were  shipped  on  board  the  smack  Courier, 
.John  Henry  master,  for  Hambuigh.  Afber.landing  my 
herrings  at  Glasgow^  I  returned  again  to  the  Frith  of 
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Clyde,  and  having  taken,  cured,  and  repacked  for  expor- 
tation thirty-five  and. an  half  barrels  more,  I  came  back 
to  Glasgow  on  the  lOth  of  July  following,  pushed  on  to 
Leith  with  what  I  had  taken,  and  shipped  34  barrels  to 
Hamburgh,  by  the  smack  Glasgow,  Walter  Paton  mastei:; 
retaining  one  barreland  a  half  for  the  supply  of  my 
friends  at  Edinburgh,  in  kegs.  ... 

It  is  singular,  although  the  finest  herrings  in  the  world 
are  to  be  had  in  abundance  cfn  the  coast  of  Scotland^ 
that  the  natives  had  never  been  stimulated  to  profit. by 
the  advantages  they  possess,  while  this  very  herring 
■fisheiy  became,  as  it  were,  an  inexhaustible!  source  of 
-wealth  to  a  forrign  nation,-  who,  to  use  their  own  words, 
founded  their  metropoUs  on  herring  bones!  but  that  the 
subjects  of  Great  Britain  should  have  tamely  and  su- 
pinely submitted  to  the  disgrace  of  seeing  a  foreign  na>- 
tion  take  away  these  very  herrings  from  their  doors,  to 
supply  a  fordlgnimarket  which  it  was  their  birth-right  to 
have  filled  ;  without  once  reflecting  that  the  Dutch  had  to , 
fit  out  large  deep  sea  vessels,  at  a  very  great  expense, .  to 
accompUsh  an  object  which  avpoor-  Scotch  fisherman 
might  have  effected  with  his  li<^le  boat;  and  that. every 
barrel  of  herrings  drawn  from  the  sea  was  so  much  resd 
wealth  acquired  by  the  nation.-— Remarkable  as  this  may 
appear,  it  is  nevertheless  a  fact  which  will  not  admit  of 
contradiction ;  and  that  for  4ipwards  of  two  centuries  past, 
the  Dutch  have  not  only  imported  (if  I  may  be  allowed 
the,  expression)  the  first  Scotch  herrings  to*  Hamburgh, 
but  have  found  means  to  maintain  such.a-preference.in  the 
German  market,  that  British  herrings,  although  caught  in 
the  «ame  water,  never  brought  above  one-third  of  the 
price  at  which  Dutch  herrings  were  sold  ;'^  while,  in  con- 
sequence of  the  small  profit  earned  by  the  exporter, 
'QUANTITY  andjio^  quality  was  considered  an  object ;  and 
if  the  <^urer/ from  the  extent  of  his  capital,  could  afford  to 
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iend  orer  3  or  4,000  barrelsy  he  wAs  remtin^rltted  f<]Kr  Mr 
irotibley  by  receiving  tbe  4i.  per  barrel  of  bountj  paid  by 
government,  if  hie  got  no  more ;  and  contented  him^df 
with  endeavouring  to  undersell  the  Dutch  by  gtatting  thir 
maiket  with  an  inferior  articte.  Yet  to  imitate  ibi 
Dtttoh,  in  their  ntt)de  of  cure,  was  even  with  these  very 
men  considered  to  be  nonsense ; — ^they  held  up  their  herringl 
to  be  as  well  cured  ais  the  Dutch ;  whfle  the  idea  of  anti^ 
cipating  the  Hollanders  in  the  German  market  was  not 
OiUy  thought  ridiculous,  owing  to  their  using  busses,  bdt 
even  in  June  last,  when  I  set  out  on  the  fishings  I  was 
told  by  two  of  the  first-rate  cixrers  in  the  West  of  Scot^^ 
land,  and  who  have  amassed  fortunes  hy  curing  quamtUieB^ 
that  the  thing  was  impossible ;  and  that  no  hernngil  wei^ 
to  be  found  in  our  bays,  in  conditiim  for  curing,  uirtil  the 
Inonihs  of  July  or  August. 

I  am  proud  however  tof  say  that  my  favourite  bdiente' 
has  at  length  opened  the  eyefei  of  my  ooun^men;  bsA 
ihat  my  humbte  endeavours  have  at  length  h^en  ttomtei 
ivith  success:  My  first  shipment  of  eleven  barreb  reacted 
Hambtirgh  on  the  4th,  «nd  they  weite  espoefed  to  ssfir 
on  the  aih  bf  July,  befbre  the  Dutch  with  a  fleeC  of  ieS 
deep  sea  basses  had  brought  ft  herring  hb  tibat  maikel. 
It  is  cufetomary  in  Hittnburgh,  as  in  HoBand,  to  rmgihe 
bells  in  Ihe  stbeplds  dn  arrttal  of  thejffrst  or  lito  henings; 
tbut  this  Was  the  t>nly  occasion  (m  whfeh  the  bell6  of  that 
city  ^had  %Ver  {Proclaimed  &h  ffrrival  of  British  new 
Harifigs,  whiehwere  i^old  at  flie  enontaous^ee  of  ^^^^ 
idUnrs  fer  barrel  I 

Some  ^detnen>  I  l>dieve,  ih)m  Iionddn,  who  w€le 
ndidsiroiis  of  makutg  a  similar  attempt^  xontracted  with  tiie 
«<mrerB  m  the:  neighbourhood  'of  liOcHfine,  to  joure  for 
th€»ti  ft  qnantity  bf  herring  fof  fin  HteiBurgh  aiarket 
0^  it)^  pMny  biit  these  duiers,  bigotted  ad  it  .were  io/tlieir 
^6^  system^  induced  these  gj^emed  i;o  bclip«ve  tiiat^rfttdr 


^  Digitized  by 


Googk 


COLONIES  AND  iPRADE,  191 

lHodeof  cure  was  equally  good,  and  prevailed  on  them^ 
to  send  out  the  herrings  in  that  way,  in  the  hope  of  ob- 
taining as  high  a  price ;  but  the  certificate  (which  I  have 
now  the  honour  of  producing)  under  the  hand  of  thejlrd 
fishmonger  in  Hamburgh,  and  certified  by  the  British 
Consul,  will  prove  that  both  these  fish-usurers  and  their 
employers  were  widely  mistaken  in  their  ideas ;  and  one 
<^f  the  former  has  »nce  called  on  me,  and  not  only  ex- 
pressed a  conviction  of  his  error,  but  has  made  over" 
tures  to  me  to  cure  in  conjunction  with  him  next  year/ 
when  he  will  be  guided  by  my  advice. 

A  great  commercial  house  at  Hamburgh  having  ther 
jMreceding  year  purchased  a  part  of  my  herrings  in  that 
city,  and  calculating  on  the  probable  success  of  such  an 
undertaking,  and  of  the  profit  that  might  be  expected  ta 
result  from  an  importation  of  herrings  cured  in  the  same 
way,  sent  over  to  Scotland  a  number  of  German  herring 
packers,  who  being  assisted  by  a  British  curer  in  the 
Frith  of  Clyde,  cured  and  sent  to  Hamburgh  a  consi-^ 
derable  parcel  of  herrings ;  but  owing  to  the  injudicious 
manner  in  which  the  fish  were  gutted  and  packed,  and 
ihe  bad  quality  of  the  salt,  a  few  barrels  only  sold  at  60 
.merks,  while  the  remainder  were  disposed  of  netrly  at  cost 
.price. 

After  bot^these  parcel  had  been  sold,  and  after  three 
-canoes  of  Dutch  herrings  had  come  to  market,  my 
second  shipment,  consisting  of  34  barreb,  reached  Ham-" 
vburgh.  It  must  be  allowed  that  they  came  then  at  a  dis- 
advantage, and  had  nothing  but  their  quality  to  recom-^ 
•mend  lliem}  yet,  as  is  proved  by  the  certificate  before 
'mentioned,  they  sold  at  firom  90  to  120  nurks  per  barrel, 
-which  clearly  established  their  superiority  in  pdint  of  cure, 
fto  the  shipments  whidi  had  been  pveviouosly  made  both  by 
-the  Dutch  and  by  those  who  had  be6ome  my  opponents. 

.  Althdujgh  it  is  highty  gratifying  to  my  feelii^  tb  jre-^ 
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fleet  on  the  success  I  have  had,  and  that  I  am  the  oh^ 
British  subject  who  has  conqnered  the  Dutch  at  their  owa 
weapons,  in  a  branch  of  trade  peculiarly  our  own,  and 
which  may  be  productive  of  great  national  advantage ;  yet 
it  becomes  a  duty  on  my  part  to  acknowledge  with  gra- 
titude the  protection  and  support  I  have  experienced 
from  the  liberality  and  discernment  of  the.  Society.  It 
would  pain  me  to  think,  that  I  offered  only  flattery  where 
sincerity  was  due :  no  doubt  many  compUments  are  in  this 
way  paid  to  the  Society  by  individuals  like  myself,  who 
have  experienced  their  bounty ;  but  they  should  not  be 
despised— to  return  thanks  to  his  benefactor  is  but  too 
often  all  that  a  poor  man  can  do ;  and  I  hope,  in  doing  as 
others  do,  it  may  be  believed  that  my  offering  is  at 
least  genuine. 

When  I  first  addressed  the  Society  I  candidly  ex- 
plained to  them  the  difiSiCutties  I  had  to  combat,  and  the 
loss  I  bad  sustained  by  the  failure  of  a  Hamburgh  house 
to  whom  my  herrings  were  consigned.  Wlien  I  embarked 
on  my  undertaking  in  May  last,  my  finances  were  ex- 
tremely slender,  so  much  so  that  I  hardly  knew  how  to 
manage;  and  therefore 'the  Fifty  Guineas  voted  me  by 
the  Society  operated  not  only  as  a  stimulus'to  exertion, 
but  as  a  most  seasonable  assistance  in  promoting  the 
Buccessbf  my  undertaking.  While  thus  I  acknowledge 
with  gratitude  the  hberality  of  the  Society,  I  flatter  my- 
self they  will  not  disdain  to  participate  in  the  triumph  of 
an  individual  who  owes,  in  a  great  degree,  his  success  to 
their  bounty. 

Most  men  are  anxious  to  conceal  their  poverty;  but 
situated  as  I  am,  I  feel  proud  in  avowing  it  It  has  beai 
generally  believed  that  a  poor  man  had  no  chance  of  en- 
riching himself  by  the  white  herrii^  fishery ;  and  that,  for 
the  reasons  before  stated,  men  only  of  capital  could  em- 
bark in  it  with  success ;  but  I  flatter  myself  Ihave  not 
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only  exposed  the  &Uacy  of  an  opint6D,  which  has  been 
productive  of  the  most  pernicious  effects^  but  demon- 
strated to  the  comitry  at  large,  that  every  poor  man  may 
enrich  himself  by  the  fishery,  if  he  will  only  be  industri-^ 
ous  and  persevering:^.  He  must  not,  however, •as  too 
many  have  done,  depend  en  quantity ^  and  on  the  4s.  bounty 
to  be  received  from  government.  ]EIe  must  be  attentive 
^  to  quality  and  cure  for  his  remuneration ;  and,  instead 
of  leaning  on  government  for  support,  he  must,  as  I 
have  done,  seek  for  bounty  in  the  markets  of  a  foreign 
nation. 

Having  received  immediate  remittances  for  my  two 
shipments  from  Hamburgh,  I  left  die  Frith  of  Clyde,  and 
proceeded  to  Dunbar,  where  herrings  were  got  in  great 
plenty,  smd  at  a  much  lower  price.  I  cured,  with  British 
subjects^  openly  and  publicly ^  on  shore,  so  as  every  oni 
might  learn  and  profit  by  my  example,  one  hundred  and 
forty  barrels,  of  excellent  herrings,  which  wisrd  shipped 
for  Hamburgh,  by  the  smack  Albion,  Parker,  master; 
These  herrnsga,  although  the  Hamburgh  market  was  then 
very  fall  of  inS^not  British  fish,  would,  I  am  conviticedj 
have  left  a  very  handsome  profit ;  but  the  vessel  wto  un« 
fortunately  stranded  on  the  island  of  Ameland,  on  the 
Dutch  coast,  and  I  was  disappointed  in  my  hopes  of  gain : 
having,  however,  effected  insurance  on  the  parcel,  and 
^recovered  from  the  underwriters,  I  have  suffered  nothing 
by  the  disaster. 

in  proof  of  these  facts,  I  have  the  honour  to  lay  be« 
fore  the  Society  a  Certificate  from  Messrs.  Kelly  and 
Sawers,  most  extensive  and  respectable  fish  curers  at 
Dunbar :  men  who  were  formerly  bigbtted  tb  their  own 
system,  but  from  having  paid  great  attention  to  my  move-* 
ments,  while  at  Dunbar,  have  publicly  expressed  their  de- 
«ire  to  imitate  my  example  in  future ;  and  the  Certificate 
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now  pfoducedy  distinctly  explains  their  ojpinion  aBtoihe 
superiority  of  the  plan  adopted  by  me.    *  '■ 

I  have  also  the  hononr  of  laying  before  the  Society  a 
letter  from  the  right  honourable  Sir  Benjamin  BloomBeN;^ 
bart.y  written  by  desire  of  his  then  royal  highness  fttf 
Prince  Regent  (now  his  Majesty,  King  George  the 
Fourth);  acknowledging  receipt  of  the  quarter  barrel  of 
herrings ;  and  I  am  assured  from  high  authority,  that  my 
herrings  have  not  only  become  of  use,  but  are  a  stan^fing 
dish  at  the  royal  table. 

I  could  have  forwarded  to  the  Society  a  much  fine* 
specimen  of  herrings  than  those  contained  in  the  hdf 
barrel,  had  I  waited  until  the  season  was  ibrther  advanced, 
and  the  herrings  had  become  more  full,  and  attained  a 
greater  size  ;  but  I  promised  that  the  Society  should  hav^ 
a  fair  specimen  of  the  ^rst  fruits  of  my  labour,  and  I 
have  kept  my  promise.  It  is  a  vety  easy  matter,  in  the 
middle  of  the  season,  to  put  up  a  barrel,  or  half  a  bsorrel; 
of  superior  herrings ;  but  I  have  the  honour  of  laying  be- 
fore the  Society  a  fair  specimen  of  herrings  actutdhf 
caught  and  cured  on  the  \Ath  of  June,  nearly  a  mont&be^ 
fore  the  British  curers  commence  their  operations,  arid 
ten  days  before  the  Dutch  statute  permits  a  subject  of  ftftt 
countiy  to  cast  a  herring  net  in  the  sea,  on  the  fodisiL 
and  superstitious  notion  that  herrings  are  not  in  a  conS- 
dition  to  be  cured  before  the  Eve  of  St,  John.  .  I  pledge 
my  honour  that  the  herrings  now  sent,  are  a  fair  specie 
men  of  those  forwarded  to  the  Prince  Regent;  ai^  of 
those  shipped  to  Hamburgh,  for  which  the  price  of  fifty 
doDars  per  barrel  was  paid ;  and  I  flatter  myself  that  « 
such  specimen,  of  early  herrings  can  be  produced  1^ 
any  Dutch  or  British  curer  whatsoever ;  and  I  pride  wf'- 
self  the  more  in  this,  from  the  fact  which  will  be  ^ 
mitted  by  every  man  conversant  with  the  cuiiBg  rf 
herrings,  that  owing  to  the  great  quantity  of  fixed  #8 
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th^y  contein,  more  care  and  attention  is  required  in  curing 
one  barrel  of  early  herrings,  than  twenty  of  the  later 
species,  which  are  taken  in  September  and  October.  And 
I  further  pledge  my  honour,  that  the  whole  of  the  herrings 
cured  by  me  last  season,  were  done  in  the  same  maimer  as 
those  in  the  half  barrel,  without  any  difference  in  the  pro* 
cess,  saving  and  except  the  diminishing  or>  increasing  the 
quantity  of  salt,  as  the  fatness  or  leanness  of  the  fish 
required  it. 

Having  often  observed  the  strong  antiseptic  powers  of 
mos^  water,  on  vegetable  and  animal  substanc^s^  I  con* 
eeived  that  it  might  be  used  with  effect  in  the  cure  of 
herrings,  particularly  of  those  intended  for  a  warmer  climate, 
and  I  resolved  to  try  the  experiment  on  a  small  scale :  I 
first  cured,  a  few  kegs  of  the  later  herrings  (in  October 
1818)  in  the  usual  way;  but,  instead  of  throwing  away 
the  gut,  gills,  and  bloody  part,  as  is  customary,  I  put 
them  into  a  small  cask,  with  a  proportionate  quantity  of 
Lisbon  salt,  and  pressing  down  the  whole  by  means  of  an 
iron  plate,  a  dissolution  of  the  salt  took  place  in  a.  few 
hours,  and  a  strong  red  pickle  was  produced,  ,on  the .  top 
of  which. the  fixed  oil  was  floating*  After  carefully 
skimming  off  the  oil,  I  added  one  third  of  strong  brown 
moss  water,  taken  from  a  natural  pond  formed  in  the 
Moor  near  Eyemouth  ;  and  having  taken  the  herrings 
out  of  the  original  pickle,  I  packed  them  anew,  and  filled 
up  the  kegs. with  this  pickle.  On  opening  them  some 
months  afterwards,  I  not  only  found  they  were  in  excel-' 
lent  preservation,  but  that  the  scales  (which  always 
I»ovea  the  quality  of  the  pickle)  were  as  bright  as  when 
ibe  fish  w^e  taken  out  of  the  water.  I  presented  one  of 
these  kegs  to  my  respected  patron,  the  Earl  Morton>  who 
has  generously  given  me  some  premises  at  this  villag^^ 
went  free,  to&cilitate  the  progress  of  my  undertaking.  :I 
.^Ibo  sent  a  keg  to  Sir  John  Sinclair,  bart.  who  ihad  had 
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sevefd  conTeniatioiui  with  me  on  the  subject  of  thtf 
fishery ;  and  the  third  I  kept  until  the  latter  end  of  May 
1819,  when  the  weather  was  very  hot :  on  opening  it^  I 
found  the  fish  in  t^uwbct preaeroatum ;  and  I  sent  it  to 
ihe  right  honourable  the  Lord  President  of  the  Court  of 
Session:  his  lordship  is  reckoned  a  connoisseur  m 
herrings,  and  was  not  only  consulted  by  the  late  Mr.  Rose^ 
in  framing  the  Deep  Sea  Fishery  Bill,  but  was  president 
of  the  Fishery  Board  for  many  years.  I  have  the  honoui: 
of  producing  returns  from  Ear)  Morton  and  the  Lord 
President,  expressing  their  opinion  of  the  quality ;  as 
ako,  a  letter  from  Sir  John  Sinclair,  animadverting  on  the 
species  of  the  herrings,  as  being  full  of  milt  and  roe,  in 
which  he  is  perfectly  correct  (for  as  I  have  observed  they 
were  taken  in  the  latter  part  of  the  season)  and  expressing 
a  hope  that  I  should  be  able  to  cure  a  superior  article 
iarfy  next  season,  aDuding  to  early  herrings^  such  as  I 
have  now  had  the  honour  of  sending  to  the  Society^ 
Sir  John  also  adverts  to  the  use  of  moss  water,  not  only 
in  the  cure  of  herrings,  but  also  in  preserving  meat  and 
butter,  and  believes  it  might  be  greatly  strength^ied  by 
evaporation.  I  have  sinoe  had  difierent  conversations 
with  Sir  John  on  this  topic,  and  intend  this  season  to 
give  the  thing  a  fair  trial ;  for  during  the  last  summer  it 
was  not  in  my  ^power  to  make  arrangements  for  this  pur* 
pose.  When  I  have  brought  tUe  matter  by  repeated  ex^ 
periments  to  some  kind  of  matniity,  I  shall  have  the 
honour  of  communicating  the  result  to  the  Society. 

Although  various  schemes  have  been  tried  to  preserve 
herrings  in  the  warm  chmates,  they  have  never,  as  far  as  i 
can  learn,  been  attended  with  success ;  and  although  the 
pickle  prepared  with  moss  vrater  may  be  extremely 
serviceable  in  shipments  made  to  the  Colonies,  still  I  an 
of  opinion  that  a  different  treatment  of  tlK  fish  w3f  be 
necessary  to  bring  about  this  desirable  object:   if  the 
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operation  of  gutting  had  the  effect  (as  is  erronjeously 
believed)  of  .opening  the  whole  blood  vessels  of  the  body 
and  head  of  the  herring,  a  strong  antiseptic  pickle,  judi- 
ciously used,  wotild  undoubtedly  carry  the  herrings  to  any 
climate  in  the  world ;  but  in  diBsecting  the  herrmg,  it 
will  be  found  not  only  that  the  head  contains  several 
sm^er  vesseb,  but  that  a  labgb  blood  teisel  from  head 
to  tail  of  the  fish  lies  behind  the  back-^bone,  with  which 
the  gutting^'knifa  never  comes  in  contact,  and  which 
of  course  are  not  discharged  daring  that  operation* 
This  large  blood  vessel,  as  may  reasonably  be  conceived, 
soon  yields  to  the  heat  of  the  weather,  and  blackens 
the  bone;  and  the  spine  and  brain  being  next  affected, 
the  whole  fish  becomes  itpmediately  rancid  and  un- 
wholesome. 

If  the  herrings,  however,  when  gutted  were  laid  on  a 
board,  by  dozens,  and  the  usabs  choppbd  off  with, 
a  large  knife,  and  cured  in  the  manneir  I  have  stated,  with 
moss  water,  I  am  confident  they  might  be  conveyed  to 
the  East  or  West  Indies,  in  as  high  perfection  as  to  Ham** 
burgh ;  and  if  our  colonists  would  only  reconcile  themselves 
to  the  idea  of  eating  herrings  mtkout  heads,  they  might 
enjoy  them  in  as  great  style  as  a  burgomaster  of  Am-r 
sterdam. 

These  my  humble  efforts  to  improve  the  cure  of,  and' 
to  obtain  a  preference  for  British  herrings,  I  submit  with 
deference  to  the  consideration  of  the  Society;  and' 
grateful  for  the  Uberality  I  have  already  experienced, 
fondly  hope  they  may  be  honoured  with  their  approbation. 
I  have  the  honour  to  be,  with  much  respect, 

Sir, 
A.  Aikin,  Esq,  8cc,  8cc.  &c. 

Secretarj^,  S^cSfc.  ,   J,  Fbed.  Denovan, 
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CERTIFICATES, 

Hamburgh, 
December  15, 1819. 

These  are  certifying  all  whom  it  may  concern,  that 
Mr.  J.  F.  Denovan,  of  Aberdour,  in  Scotland,  imported 
to  thist^ity,  on  the  5th  of  July  last,  by  the  smack  Courier, 
of  Leith,  Thomas  Henry  master,  eleven  barrels  of  early 
Iiochfine  herrings,  cured  in  the  Dutch  manner;  which 
herrings  arrived  in  this  port  previous  to  the  jagers  of  the 
Dutch  Deep  Sea  Fleet,  and  averaged  the  price  of  fifty 
dollars,  Hambro'  currency,  per  barrel :  and  ft  is  further 
certified,  that  no  British  subject  has  ever  before  outsailed 
the  Dutch,  or  made  such  an  early  importation;  neither 
has  such  a  high  price  been  before  obtained  for  British 
herrings. 

That  shortly  afl»r  Mr.  Denovan's  parcel  was  sold,  se- 
veral importations  of  Lochfine  herrings  were  made  to  thi& 
port,  and  were  sold  on  an  average  at  32  and  34  marks  per 
barrel ;  while  a  second  importation  of  Mr.  Denovan's,  on 
the  23rd  of  July,  by  the  smack  Glasgow,  W.  Ps^on 
master,  of  thirty-four  bar^ls  of  Lochfine  herrings,  cured 
by  him,  were  sold  from  90  to  180  merks  per  barrel;  and 
the  superiority  of  Mr.  Denovan's  method  of  curing  was 
proved  more  distinctly  this  season,  when  pompared  to  an 
ipiportation  of  about  70  barrels,  cured  likewise  by  Dutch- 
men, which  did  reach  our  market  about  the  same  period, 
out  of  which  only  20  barrels  fetched  from  48  to  60  merks, 
the  remainder  from  32  to  36  merks  per  barrel ;  and  there 
is  little  doubt,  if  Mr.  Deixovan  is  enabled  to  persevere, 
that  his  plan  must  ultimately  have  the  effect  of  enhancing 
the  price^  and  conducing  to  the  establishment  of  an  eiE- 
tensive  market  for  the  sale  of  British  herrings  on  the 
continent ;  by  which  means  the  Dutch  herring  trade  might 
be  successfully  opposed,  provided  Mr.  Denovaa  is  sv^ 
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ported  in.his  undertaking' by.  legal  permits  to  supply  him- 
self mththe  proper  mattrialsy  the  emuing  season,  on  a  larger 
jscale.  ' 

.  .  J.  Louis  BERTHEAtJ, 

fbr  JuRGEN  Bona  Meyer, 
Fish  Curers. 

»     ,  .   .  Hamburgh, 

December  16, 1819. 

These  are  to  certify  that  this  day  personally  appeared 
Before  me,  at  the  British  Consulate  General  in  this  city, 
Mr.  J.  Louis  Bertheau,  having  the  full  power  of  Messrs. 
Jurgen  Bona  Meyer,  fish  curers  of  this  city,  and  made  the 
above  declaration,  and  that  the  above  signature  is  bis  pro- 
per hand-writing. 

J.'G.  Mellish,  His  Majesty* s 
Consul  General. 


Hamburgh, 
May  13, 1820. 

?    I,  THE  undersigned  Jurgen  Bona  Meyer,  fishmonger  in 
iSsimburgh^  complying  with  the  application  made  to  me  to 
'give  some  further  information  concerning  Mr.  J.  F.  Deno- 
•^arfs  importation  of  early  herrings,  consigned  to  me  last 
season,  do  certify  and  attest  that  1 1  barrels  shipped  per  the 
Courier,  Thomas  Henry  master,  arrived  on  the  6th  of 
July,  before  the  Dutch  jagers  from  the  Deep  Sea  Fleet 
•had  made  their  appeatance:  five  of  these  barrels  xyere  sold 
the  same  day  to  the  inland  dealers  at  sixty  dollars  cur- 
rency, and  the  remainder  went  off  readily  in  small  parcels 
l>y  retail,  aiid  also  in  small  kegs  to  the  inland  carriers, 
the  contents  of  the  whole  lot  amounting  to  1,142  mark 
banco.  '  '       .' 

^  '  That  the  barrels  in  which  these  herrings  were  contained 
were  of  common  size  j  they  were,  however,  of  oak,  and 
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hooped  in  the  Dutch  maBoer.  Btttek  aad  BiMsh  hnting 
imrrela  are  nearly  pf  the  same  dimenaon,  but  the  Dcifeek 

are  made  of  well-seasoned  oak,  while  those  of  the  Bntaii 
are  made  from  diflfererit  woods,  and  some  of  -them  ftom 
fir,  which  not  only  injures  the  fish,  but  generally  ahsorbs 
^he  pickle. 

Mr.  Denovan's  second  importation  of  34  barrds  of 
Lochfine  herrings  per  the  Glasgow,  Walter  Paton  master, 
were  received  on  the  23rd  of  July :  this  shipment,  how- 
ever, had  materially  suffered  from  the  voyage;  several 
barrels  had  staves  broken  in,  which  rendered  the  contents 
of  6  barrels  unmerchantable,  and  a  similar  accident  bid 
also  happened  to  one  barrel  of  the  first  importation :  ten 
barrels  were  sold  to  the  inland  dealers  at  forty  and  thirty 
dollars  currency,  and  the  remainder  .was  partly  sold  by 
public  sales  at  85  marks,  and  partly  retailed  in  smaUkegs  to 
the  inland  calrriers,  making  the  contents  pf  the  whole 
shipment  amount  to  2,214  mark  bando. 

On  the  12th  of  July  the  Dutch  jagers  reached  port,  and 
up  to  the  1st  of  August  were  paid  with  fifty  dollars  cur- 
rency per  barrel,  although  they. were  not  first  quality ;  but 
this  is  not  to  be  wondered  at,  €onsi4enng  the  connexi<M) 
and  interest  which  the  Dutch  have  in  this  port,  and  the 
deep-rooted  prejudice  entertained  by  the  consumers 
against  herrings  imported  from  Great  Britain.  The  first 
Prussian  jager  of  a  very  fine  fish  fetched  only  seventy 
mark  currency  per  barrel ;  and  on  the  14th  of  July  early 
Lochfine  herrings  were  brought  to  public  roup  by  a 
Scotch  gentleman,  and  only  a  single  barrel  went  off  at 
63  marks :  the  sale  was  withdrawn  withoutleadingtoamore 
seasonable  result.  While  such  is  the  nature  and  the  si- 
tuation of  the  British  trade  upon  our  market,  Mr.  Deno- 
van^s  bold  and  well-managed  attempt  has,  however,  bad 
the  effect  to  open  the  eyes  ol.many  :  should  he  persevere 
steadily,  and  should  his  example  he  followed  by  his  coun. 
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txpom  mik  due  cirmnupectian,  there  is  Uttle  doubt  but  « 
new  mine  of  wealth  will  be  opened  to  the  indpwtry  of  tb^ 
Briftidi  nation^  and  he  and  hia  countrymen  are  heartily 
wdcQO^  to  my  b^t  exertions  for  thfi^  interest. 

I  is9ibii<^  this  of^ortufiity  to  refer  evexy  ope,  interested 
to  (support  Mr.  Denovan's  well-K^oncerted  projectSi  unto 
Mr-  Bertheau,  whom,  by  his  experience  aud  knowledge  I 
deem  most  competent  to  afford  effective  assistance  to- 
wards the  attoinment  of  the  object  the  Honourable  Board 
of  Fishery  contemplated,  wh«n  it  recommended  the  adop* 
tion  of  the  Dutch  method  of  curing,  the  expediency  as 
well  as  the  importance  of  whidti,  proves  to  be  most  satis- 
factorily substantiated  by  Mr*  DenovaD^s  patriotic  en- 
deavours. 

JUBGEN   BOVA   MjESYKR. 

Theae  ave  to  ^sertify  ih^t  the  signature  Jurgen  Bona 
Meyer,  on  the  other  side,  is  the  proper  hand-writing  of 
Mr*  Jurgen  Bona  Meyer,  a  citi^^en  and  fishmonger  of  this 
pity.    Witness  my  Hand  and  Seal  of  Qffipe. 

In  the  absence  of  the  Consul  General, 

Chas.  Wesselhoeft,  His  Majesty's 
Vice  Consul. 


Dunbar, 
January  20, 1820. 

Thesis  are  certifying  all  whom  it  may  concern,  that, 

in  the  month  of  September  last  one  hundred  and  forty 

barrels  of  white  herrings  were.cured  in  our  premises  here, 

in  the  Dutch  manner,  under  the  direction  of  Mr.  J.  F. 

Denovan,  of  Aberdoin*,  in  Fifeshire,  and  that  no  Dutch 

fishermen  were  employed,  either  in  taking,  gutting,  or 

packing  the  same ;  but  that  the  whole  operation  was  per- 

Cormed  by  natives  of  this  place,  under  the  orders  and 
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superintendence  of  Mr.  Denoyan^  and  a  firiend  who  at^ 
tended  in  his  absence. 

As  professional  men^  we  gire  it  as  our  opinion,  that  Mr. 
Denoyan's  plan  is  very  far  superior  to  the  .general  usage 
of  this  country.  The  scales  are  preserved  more  entire, 
the  fish  retains  its  fine  natural  shape  and  juices,  and  the 
flavour  is  entirely  difierent ;  and  there  can  be  little  doubt, 
were  his  system  adopted  at  the  different  fishing  stations^ 
that  great  advantages  would  be  reaped  by  this  country, 
in  exporting  herrings  to  the  continent  of  Europe. 
'  The  herrings  alluded  to  were  intended  for  the  German 
market,  and  were  shipt  on  board  the  smack  Albion,  Par« 
ker  master,  for  Hambro' ;  but  the  vessel  was  unfortunately 
stranded  on  the  Dutch  coast  and  the  cargo  abandoned  to 
the  underwriters.  Although  the  German  market  was 
very  much  depressed  by  extensive  exports  from  this 
country,  stall  we  are  assured  that  had  these  herrings 
reached  their  destination,  tbey  would  have'  brought  a 
much  higher  price  than  those  cured  in  the  common  way, 
with  which  Hambro^  was  then  glutted. 

Kelly  8c  Sawees,  Fish  Cur&rs. 
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ON  reference  to  Vol.  XXVIII  of  the  Transactions  of 
the  Society,  page  179,  will  be  found  the  description  of  an 
Improved  Mathematical  Dividing  Engine,  invented  by 
Mr.  James  Allan,  of  Blewett's  Buildings,  Fetter  Lane, 
London.  The  Society  considered  the  improvements  in- 
troduced into  the  engine  by  Mr.  Allan,  as  deserving  their 
Gold  Medal,  the  highest  reward  which  (according  to  the 
rules  of  the  Society)  can  be  conferred  on  o.ne  of  ihm  .own 
members. 

As  a  confirmation  of  the  judgment  passed  by  the.Sor 
ciety,  and  as  a  testimony  alike  honourable  :to  the  skill  jof 
the  Artist  and.  to  the  liberality  of  the  Board  of  JiOn^:adjB> 
the  Society  willingly  give  a  place  in  their  volume  to  the 
following  letter  from  Dr.  Young,  transmitted  to  them,  by 
Mr.  AUan. 

Admiralty, 
SIR ;  February  3rd,  1830, 

I  HAVE  the  pleasure  to  inform  you  that  the  Board  of 
Longitude  has  this  day  been  jpleased  to  grant  you  the  sum 
of  one  himdred  pounds,  as  a  reward  for  your  ingenuity,  dis- 
played in  the  improvement  of  the  dividmg  engine. 
I  am.  Sir. 

Sic.  &c.  Sec. 
Mr.  Allan.  Thomas  Young,  Sec.  B.  Long. 


VOL.  XXXIV. 
The  references  to  Mr.  W.  Bremner's  Instrument  for 
the  Extirpation  of  Polypi,  plate  18,  and  to  Mr.  Jon^ 
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Dickson's  Method  of  PropeUing  Steam  Boats,  plates 
28  and  29,  are  omitted  in  the  first  edition  of  this  volume, 
Imt  have  been  inserted  in  the  second  edition  of  the 
same.  In  order  that  those  who  are  in  possession  of  the 
first  edition  may  have  the  above  noticed  omissions 
as  far  as  possible  suppUed,  it  has  been  thought  proper  to 
insert  here  the  following  descriptions ; 

Reference  to  the  Engraving  of  Mr.  W.  Bbemn£s's  /n. 
strumentfor  the  Extirpation  of  Polypi,  Plate  XVIIL 

Fig.  7,  the  cannula  and  screw  complete,  with  the 
doubled  cord  ^  passing  through  it  Fig.  9,  the  notch 
pointed  probe.  Fig.  8,  the  screw  detached  from  the 
cannula;  «s  are  two  feathers  at  the  end  of  the  screw*, 
which  slide  in  the  grooves  r  r  in  the  cannula,  sections  of 
which  are  shown  in  fig.  10 :  v,  fig.  7,  the  groove  in  thd 
screw  head  to  secure  the  ends  of  the  cord  x;  t,  figs.  7,  8,- 
the  nut,  having  a  milled  head,  which  being  turned,  causes 
the  screw  to  advance  or  recede  within  the  cannula ;  w,  a 
screw  the  end  of  which  works  in  the  groove  u  of  the  nut 
and  retains  it  in  its  place  -^vvsl  plan  of  the  grooved  screw* 
head, 


JUference  to  the  Engraving  ofMr,  Jon.  Dickson's  Me^Aod 
of  propelling  Steam  Vessels,  Plates  XXVIII  and  XXIX.. 

1  1,  a  section  of  the  vessel ;  2  2,  the  float-wheels  im- 
pelled by  an  engine  acting  on  their  shafts  A  B,  having  on 
each  a  toothed  wheel,  which  acts  on  other  toothed  wheels 
fixed  on  the  axis  of  the  float-wheels.  Each  float-wheel  is 
hungon  a  pair  of  levers  3  3,  turning  on  tKe  center  C,  coinci- 
dent with  the  axes  of  the  first-mentioned  toothed  wheels, 
so  that  althdugh.thfi  leVets  are  elevated  at  one  end,  and 
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with  ihem  the  float^wheels,  yet  the  relative  disrtaao^  of 
the  two  toothed  wheels  srepreierved,  the  (Hie  having  wli^i^ 
called  a  planetary  motion  round  the  other.  The  left'^hslod 
float-wh6el^  (plate  XXVIII),  is  dicrwn  dipping  in  the  water^ 
while  that  on  the  right  hand  is  Hfted  out  oCit  by  the  actioa  of 
the  winch  E  communicating  motiooi,  through  two  small 
wheels  and  two  pinions,  to  the  barrel  4  4,  coiling  roimd 
chains  attached  to  the  ends  of  the  levers  3  3.  The  lefU 
hand  figure  in  plate  XXIX,  is  a  bird's^ye  view,  and  the 
right-hand  figure  is  an  elevation  showing  distinctly  iiie  ac<- 
tion  of  the  levers  3  3,  and  their  connexion  with  the  tooths 
wheels.  The  dotted .  lines  exhibit  the  positions^  of  the 
wheels  and  levers  when  raised  to  their  greatest  heig^t^. 


VOL.  XXXVII. 


The  Society  having  last  Session  rewarded  Mr.  RuaseU 
for  the  application  of  Mr.  Bramah's  Lock  to  the  purpose 
of  locking  liquor  cocks,  and  it  appearing  that  thedescnp« 
tion  of  the  lock  so  applied,  is  not  so  complete  as  nughtbe 
desired,  the  following  additional  explanation  is  published  i 

Very  full  shd  expUcit  engravings  of  the  lock  and  its  ap- 
plicaitionaregivenin  Vol.  XXXVII,  of  the  Society's  Tisaas*' 
actions,  plates  XI  and  XII,  to  which  the  reader  is  refert«d. 

F^s.  2  and  3,  plate  XI,  exhibit  tlie  external  appearance 
of  the  cock  so  protected^  in  one  case  by  the  lock  being 
affixed  to  the  side,  and  in  the  other  to  the  iront  of  the 
barrel. 

The  manner  in  which  the  bolt  c,  figs.  1  and  3>  plate  XII^ 
IS  advanced  into,  and  witkhdrawa  from  the  plug  of  the 
cock  by  the  revolution  of  the  barrel  of  ike  look  and  the 
screw  6,  has  been  shown  in  the  description  aeeompanying 
the  plates ;  as  also  has  the  nature  of  the  slits  in  l&e  keyby 
leferences  to  figs*  20,  21^  22,  apd  d,  fig.  1,  the  two  form^ 
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20  ted  21 9  being  merely  diagrams  for  the  purpose  of  el»* 
cidftting  the  principle  of  its  action.  It  is  how^  therefore^ 
only  requisite  to  give  a  fuller  exposition  of  those  parts  of 
the  lock  on  which  its  peculiar  security  depends. 

Figs.  1  and  2y  plate  Xll,  are  full  sized  sections  ctibe 
lock;  these  are  evidently  too  minute  and  complex  to  admit 
letters  of  reference  to  the  individual  parts,  whidi  nwat 
consequently  be  described  by  their  detached  represents^ 
tions ;  and  their  relative  situations  in  the  sections  may  be 
discovered  by  an  attentive  examination  of  their  several 
forms  and  uses. 

Fig.  6  is  a  section^  and  fig*  7^  an  end  view  of  what  is 
designated  the  revolving  barrel;  in  fig.  6  are  seen  the 
screw  holes  by  which  the  circular  plate  attached  to  the 
screw  b,  fig.  15,  is  secured  to  it.  The  deep  grooye  which 
is  cut  in  the  periphery  of  this  barrel  is  occupied  by  two 
semicircular  plates  of  Uieform  fig.  11,  and  shown  in. an 
edge  view  fig.  12,  making  together  the  circle  fig.  10,  and 
this  is  called  the  locking  plate;  it  is  prevented  from  re^ 
volving  with' the  barrel  by  means  of  the  broad  hoop,  figs. 
16,  17,  the  two  projections  firom  the  end  of  which  enter 
into  the.  notches  formed  in  the  external  circumference  of 
the  semicircular  plates,  fig.  11 ;  the  latter,  therefore,  can* 
not  revolve  without  the  broad  hoop,  which  is  prevented 
from  so  domg  by  being  screwed  at  h  h,  fig.  1,  to  the  outer 
case  of  the  lock.  The  cylindrical  stud  which  stands  on 
the  inner  surface  of  the  hoop,  fig.  17,  forms  a  atop  to  a 
small  pin  affixed  to  the  circular  plate,  fig.  16,  and  limits 
the  motion  which  can  be  given  to  the  barrel,  to  rather  less 
than  one  whole  revolution;  the  stud  and  pin  are  bofli 
shown  in  the  section,  fig.  ?,  immediately  on  the  right 
hand  of  the  bolt  c,  the  stud  below,  and  the  pin  above  iLat 
part  of  the  screw  which  is  visible.  The  dotted  line  in  fig; 
16,  describes  the  Telative  situation  of  the  locking  plate 
when  appUed  to  the  hoop,  which  is  secured,  as  before 
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stated,  to  the  outer  case  of  the  lock ;  a  a  is  l^e  outer  case 
in  figst.  1  and  2,  and  it  is  shown  separately  in  fig.  8,  where 
the  place' of  the  hoop  and  locking  plate  is  ascertained  by 
dotted  lines. 

There  are  four  (or  any  arbitrary  number  of)  longitudinal 
grooves  inside  the  barrel;  twa  of  which  are  seen  in  sec- 
tkfttf  fig.  6,  and  the  ends  of  all  of  them  in  fig.  7 ;  these 
groores,  which  approach  in  depth  as  near  to  the  external 
cii'Cttmferencel  of  the  barrel  as  its  reqtdsite  strength  will 
permit,  are  continued  through  the  locking  plate,  fig.  10: 
the  peculiar  indented  form  which  they  assume  in  the  latteri 
will  be  hereafter  accounted  for. 

Now,  it  will  be  easily  understood  that,  inasmuch  as  the 
locking  plate  is  fixed,  if  the  longitudinal  grooves  in  the 
barrel,  and  continued  through,  that  plate,  are  filled  with 
slips  of  metal,  the  barrel  will  be  immoveable.  These 
grooves,  therefore,  are  thus  occupied  by  pieces,  called 
sliders,  of  the  form,  figs.  13  and  14,  having  a  sort  of  hook 
or  projection  which  advances  to  meet  the  center  pin  of 
the  lock,  in  order  to  receive  the  actibn  of  the  key,  and 
againi^t  the  unda'side  of  whidh,  the  plate  g^  fig.  16,  presses, 
impe&ed  by  the  spring  f;  the  motion  of  the  piece  g  is 
limited  by  the  shoolder  within  the  bslrrel,  fig.  6,  and  when 
in  this  situation,  the  ends  of  all  the  sUders  are  in  the  same 
plane. 

In  order,  however,  that  the  sliders,  figs.  13  and  14,  may 
jpermit  the  revolving  of  the  barrel  when  depressed  to  their 
res{>ective  stations  by  the  key,  one  notch  is  cut  in  the 
outer  edge  of  each,  equal  in  depth  to  the  distance  which 
the  locking  plate  projects  into  the  longitudinal  grooves, 
equal  in  width  to  the  thickness  of  the  locking  plate,  and 
at  such  irregular  distances  from  the  extremities)  that  the 
mmilafly  irregular  sUts  in  the  key  may  bring  them  all  into 
the  plane  of  the  locking  plate,  which  will  then  evidently 
not  interfere  with  the  motion  of  the  barrel,  because  so 
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aroch  of  the  inner  Gitcunlbreiice  eS  the  lodQD|  ]^Ue« 
before  opposed  the  motion  of  tiie  sEden^  and  eonsecpeidj 
of  Ike  barret,  wH  now  be  travereed  bj  th«  ootclmjiBit 
described.  The  small  bit  which  projects  fromfheifij 
(df  fig.  1  and  fig.  22)  is  receiyed  into  stn  opening  in  & 
smaller  part  of  the  revolving  barrel,  fig.  7,  and  attkeBOR 
time  that  it  tarns  the  barrel,  limits  die  depth  to  wUchtb 
key  canbe  introduced  into  the  lock;  on  its  being  witMnwn, 
the  spring/,  fig.  15,  raises  the  diders  to  their  original  hi 
Rgs.  3,  4,  and  6,  arc  a  side  and  two  end  views  of  *»• 
votvmg  barrel  wiA  the  boft,  screw,  spring,  8lidcr8,te.  ia 
their  places. 

It  win  have  been  observed  that  there  are  two  dotdiesifl 
Ae  back  of  each  slider  yet  unalluded  to ;  their  aditiottis 
one  of  the  latest  and  most  effectual  improvements  in«i«  to 
Mr.  Bramah's  lock  in  protecting  it  from  s<ffteptifiou8«t' 
tempts.  Their  nee  can  only  be  understood  from  a  m^ 
description  of  the  methods  employed  in  picking  locb, 
which  it  is  unnecessary  to  give  here ;  saiSce  it  to  say,  tli» 
by  considerable  skill  and  perseverance,  and  by  takings* 
vantage  of  the  unavoidable  inaccuracies  of  woitoan*? 
fai  articles  of  this  description,  it  was  possiMeinmaJy*'®* 
to  discover  the  requisite  situation  for  the  sliders  to  aJW 
the  tumbg  of  the  barrel.  It  is,  however,  otijn^^ 
state  that  all  locks  having  tumblers  or  sliders,  were  ^ 
posed  to  the  same  defect,  almost'  all  wlmi^ted,  »a  to 
many  have  since  been  applied  a  similar  soft  of  rcmedj' 

By  the  addition  of  these  false  notched  i^^^^ 
called),  which  are  not  so  deep  as  the  true  ones,  ^^ 
widening  the  inner  portion  of  tte  grooves'  in  the  1o»*b 
plate,  fig.  10,  which  dfows  a  trifling  degree  of  JWJ**^ 
Ae  barrel,  when  the  fake  notches  are  brongh*  *  **  ^ 
of  «ie  locking  plate,  it  iatbtdlyimpo8sate*Bti^^ 
Intor  should  know  whether  it  is  the  ti4e  or  onr  » 
false  iiotches  which  he  has  brought  to  the  locS^^'    ' 
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^  mG\msit»»ofir  froi»imh&chi  actses)  di&i¥erj&.g|f«ali  hMw 
tiMail.4f!^iAte}(  Qbtnined-bjir  tt^ejinlarcKkHatiDni  of  m>  simpler 
and  costless  a  contriYancetaaith)er.fttlBei]K)teiiB$^  i»tikm  imf^ 
possibility  of  giving  a  simultaneous  and  just  sufficient  mo- 
tion to  the  sliders  of  this,  or  the  tumblers  of  any  other  lock^ 
by  any  instrument  short  of  afac-simileof  theley;  the  con-- 
sequence  is,  that  no  small  degree  of  dexterity  is  used  in 
hanging  (as  it  is  technically  termed)  the  tumblers  or  shders 
one  at  a  time  on  the  edge  of  the  locking  plate,  or  on  that 
\vhich  answers  the  same  purpose  in  other  locks ;  from  this 
it  will  be  perceived  how  fatal  an  obstacle  the  false  notches 
are,  which,  as  has  been  before  stated,  cannot  in  this  opera- 
tion be  distinguished  from  the  true  ones. 

Fig.  18  is  a  section  across  the  barrel  and  sliders  at  the 
locking  plat«,  the  sliders  being  depressed  to  their  proper 
depths  by  the  key,  and  together  with  the  barrel  being  in? 
the  act  of  turning  round. 

Figi  l&i»  also  a  section  in  the  same  plane,  showing  the 
sliders  with  their  false  notches  brought  to  the  locking 
plate,  the  pecuUar  form  of  the  grooves  of  which  permits,- 
as  befpre  mentioned,  a  very  small  motion  in  the  barrel,  but 
not  enough  to  influence  the  bolt  of  the  lock. 

The  edge  view  of  the  shders  in  fig.  14,  now  only  re-' 
mains  to  be  explained ;  it  is  obvious  as  all  the  sliders 
are  acted  on  by  one  spring,  that  when  one  is  depressed 
more  than  the  rest  (which  is  the  case  every  time  the  key 
is  introduced),  aU  except  that  one  are  deprived  of  the 
support  of  the  spring,  and  would  when  the  lock  was 
situated  vertically,  drop  as  far  as  the  spring  receded ;  to 
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prerent  whicb^  they  are  constraetod  of  two  thiftnettcp  of 
metal,  a  little  opened  at  one  end,  forming  of  themaeiveaa 
^nring,  the  friction  of  which  against  the  sides  of  the  grooves 
retains  them  at  any  height  unsupported  by  the  spind  sprii^. 
This  effect  is  illustrated  in  fig.  2,  where  the  lower  slitkr 
only,  being  that  which  is  received  into  the  Aallowest  slit 
in  the  key,  is  opposed  to  the  spring,  the  r^per  one  re- 
maining at  a  distance  from  it,  equal  to  the  diffinence  be- 
tween the  depths  of  the  two  shts. 
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dom," &c.  8yo. 

tl.  Hekdeie. 

"  Histoireet  proc^6s  du  Polytypage  et  du  St§r6otJrpage," 
&c.  8vo. 

John  Hskmimg, 

Three  Frames  of  Intaglios,  being  the  completion  of  the 
Sculptures  of  the  Frieze  of  the  Cella  of  the  Parthenon  at 
Athens. 

James  Hewitt. 

The  London  Jottrtial  of  Atts  and  Sci)6noes  (five  first 
Numbers). 
Dugdale's  History  of  Bmbanking  And  Draining  Fol. 
Deam's  Architecturo,  4to. 

The  Hoeticultcteal  Society. 

Transactions  of,  Part  IV.,  Vol  III,  Vol.  IV.,  Part  I, 
List  of  the  Members  of  the  Society, 

Wm,  Hull. 

«  Camden^s  Britannia,"  Fol. 

Joseph  Huhe,  Esq.,  M.  P. 

A  Report  of  the  Select  Committee  of  the  House  of  Com- 
mons on  Fununei  and  Steam  Engines. 

Papess  respectiBg  the  tibration  of  the  Peodiduib,  piikited 
by  the  House  of  Commons. 
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A  Stetemcnt  of  Facts  respecting  his  Rojal  Highness  tlM 
Duke  of  Kent. 
Proposals  for  the  Redemption  of  the  Poor-Rates. 

Miss  Huntley. 
A  Pooof  Print  of  his  Grace  the  Duke  of  Gordon. 

L'Acad£mi£  de  Duon. 

Stance  PuUique  de  rAcademie  de  Dijon,  8vo. 
Memoires  de  TAcademie,  &c.  8vo. 

Samuel  Leigh. 
A  Map  of  Palestine. 

Matt.  Lockwooi). 

<<  Report  of  the  projected  Canal  across  the  Isthmus 
that  separates  Nova  Scotia  and  New  Brunswick,"  8vo. 

A.  J.  F.  Maebeco. 
<<  0«  LimadaSf  Poma  Epico^  &c,  8vo. 

The  Pbopristobb. 
Nuasbeff  1  to  IS,  of^tbe  London  Magaxine. 

Me«sa5.  Gold  and  Northouse. 
JNumbMB  1  to  6j  of  die  Loiidon  Magazine. 

J.    MiLLEB. 

An  Appeal  from  the  Judgment  of  Great  Britain  respecting 
the  United  States  of  America,  te..  Part  the  First,  hy 
Robert  Walsh,  Esqi  Svo. 
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W.  Newton. 
The  London  jQumal  of  Arts  and  Sciences  (No.  1); 

T.  H.  Pasley. 

*^  A  Treatise  on  Heat,  Flame,  and  Combustion/'  and  ^^  A 
Paper  on  the  Dry  Rot." 

T.  6.  Peceston. 
The  Theory  and  Practice  of  tiiis  Lighting,  8vo. 

Richard  Peeing. 
"  A  Treatise  on  the  Anchor,"'  &c,  8vo. 

James  Pye. 
*^  Modem  Birmingham^"  &c.  8vo. 

LiEUT.-CoL.  Radclyffe. 
*^  Instructions  on  Military  Equitation."  Sto. 

George  Rowley. 

Sprat's  History  of  the  Royal  Society  of  London,  4to. 

A  Plan  and  View  of  the  Chain  Bridge  erecting  over  tht 
Menai  at  Bangor  Ferry. 

A  Copy  of  the  Declaration  of  the  Independence  of  the 
United  States  of  America. 

B.    ROTCH. 

*'  Proposed  Clauses  for  a  BiU  intended  to  be  subimtted 
to  Parliament,  for  the  Encouragement  of  Philosphical  and 
Medumical  Experiment,  and  for  the  Protection  of  Patentees 
ii)  their  Rights. 

The  Royal  iNSTitirTiON. 
Journals  of,  No.  16  to  30. 
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216  PRESENTS- 

The  RoYi^it  Society. 

Voluift«  XQ6i  mi  10%  oC  the  PhikfliophMfj,  Tam^jcikm. 
Parts  1  and  £  of  Vd.  110  of  Do. 

Sauit  Hill. 


Specimen  of  Cologne  Mill  Stone. 
Spedmens  of  Fraich  Buhr  St^pne, 

Bkn&t  Saagl 
**  A  Joarnej  to  Roq^^  anck  N^iJ^""  dp^o, 

Wu.  Sewell. 
Samples  of  Horse  Shoe^. 

E.    SsiDMOR«. 

A  Paddle  to  root^  up  Thistle. 

John  Smith. 

«  The  Ebbing  and.  Blowing  of  the^  Sea,"   by   Samuel 
Bennett,  Esq.,  8vo. 

R.  H.  Solly. 
One  of  Sir,  Hiiwphipey:  J)sLyy\  Safety  h^xms^ 

•         De.  Walltch. 

"  Descriptions   of   some  rare  India  Plants,  &c."  4to. 
Two  9o?€;8:Off  ^m^^,  the  IJp^,  an^o^  gp^.  tjfovst 

4.B(«  ofqyp/i^H^^.I|uJtH.«^^^  ^9^1^*  ^^tlwepp? 

Packages  of  the  Stems  of  Caloe  Hemp. 

A  Proof  Print. 


Digitized  by 


Googk 


PRESENTS.  217 

John  White. 

Tiles  made  of  Parker's  Cement,  in  imitAdetrt  of  Aneaent 
Greek  Tiles. 

Specimens  of  Christiana  Glass. 

Charles  Willich. 

A  Lithographic  Map  of  the  River  Thames,  from  Londont> 
to  Margate. 

Wm.  WyoN. 

An  Impression  of  the  New  Medal  of  the  Soeietj,  execated 
by  him. 


Voi«  XXXVIII. 
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A  CATALOGUE 


OT   THE 


M(^DELS,  MACHINES,  &c/ 

Received  sincn  th^  Puhlkatimof  the  Thirfi^'^seQisnth  Volttme 
'qftheSodety^s  Transactions. 


t^   Cni&lgXJSTaT   AND   MniBftALOGY. 

^PECIMBNS  of  Chromate  of  Irdn,  discovered  in  Shet-' 
land,  from  Dr.  Hibbert. 

A  Hydrometer,  from  Mr.  Stokes.     See  page  27.. 

A  Marine  Thermometer  Qase^  from  "Sflit.  R.  Jamie^on. 
See  page  S2. 

Specimens  of  Glaze  Sod  Ponoelain,  fippa  Mr.  J.  ^qse,    S^ 
page  4«. 

In  Polite  Abts^ 

A  Parallel  Rule,  from  Mr.  A.  Harrison.     See  p^  45. 

In  Mechanics. 

Msr.  An8);en^a  Improvement  in  Com  Mills.     See  page  65. 

Mr*  JL  Pezing's  improved  Mud  Boat.     See  page  117. 

Mr.   F.  C.   Cherry^s  improved   Springs  and  Blocks  for 
Carts,    See  page  0S. 

Mr.  J.  Smith'^s  improved  Umbrella.     See  page  72. 

.  Mr.  J.  Whitens  Double  Door  Spip[ng.     See  page,  70. 
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2t0  Catalogue  of  Models,  Machines^  ^r. 

Mr.  J.  Perkinses  improved  Ships'  Pump.    See  page  106. 

Improvement  in   the   Construedoa  rf 

Water  Wheek.    See  page  109. 

Improvements  in  Hose  for  Fire  Enginei. 

See  page  102. 

Captain  G.  F.  Stack^s  Apparatus  for  the  use  of  those  who 
have  lost  an  Ann.     See  page  121. 

Mr.  W.  Hookejr's  Improvements  in  Naval  Architecture. 
See  page  125. 

Captain  James  Burton's  Method  of  prcypelling  Ships  of 
War.     See  page  1S6. 

Mr.  J.  Gorman'^s  Spring  Bandage.     See  page  76. 

Mr.  J.  Prior's  Striking  Part  of  a  Clock.     See  page  59. 

Messrs.  JeiBries'  and  HaDey^s  Blowing  Machine.  See 
page  87. 

Mr.  A.  Ainger^s  Spring  Latch.     See  pi^  111. 

Mr.  O.  Elliott^s  Safe  Coach.     See  page  143. 

Mr.  G.  Davies's  Sun-Dial.     See  page  147. 

Mr.  Joseph  Jopling's  improved  Construction  of  the  Ribs 
of  Groined  Arches.     See  page  88. 

Mr.  R.  King's  improved  Method  of  making  Anvils.  See 
page  78. 

Mr.  W.  Bullock's  Ball  Valve  for  Cisterns.     See  page  67. 
Mr.  J.  Skinner's  Machine  for  Sweeping  Chimnies.    See 
page  78. 

Mr.  H.  C.  Jennings's  Mercurial  Log  Glass.  See  page  116. 

Mr.  A.  H.  Holdsworth's  improved  Method  of  oonstracting 
Roo&.     See  page  62. 

Mr.  W.  Hardy's  Detached  Clock  Escapement.  See 
page  165. 

Mr.  H.  Trengrouse's  Apparatus  for  Saving  Lives  in  ei«e 
•f  Shipwreck.     See  page  161. 
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A 

LIST 

OF 

CONTRIBUTING   MEMBERS 

TO  THE 

SOCIETY 

FOR  THB 
ENCOURAGEMENT   OF 

ARTS,  MANUFACTURES,  AND  COMMERCE. 


Extended  to  December  Slst,  1820. 


iV.  B*  Tbp^  marked  with  *  *  pay  Five  Guineas  aooually ;  those 
.   maAed  with  *  Three  Guineas  annually;    those  with  p  are 
Perpetoal  Menpb^ ;   those  with  ft  have  served  the  Office  of 
Steward;  and  those  inark^  with  f  are  Stewards  Elect. 


A 

ft  AtHOL,  Johp,   Duke  of»   K.T.   F.R.S.  Blair  Atholf 

uiitrdeenshirt 
*  Alvanley,  WiUiam  LiMrd,  Waierho-Hotely  Jermynstreet 
p  Ai^pach*  Elisabelb*  Mai:gravioe  9if» 

Acland,  Sir  Thomas  Dyke,  Bart.  M.  ?•  Killerton,  Devon 

p  Aotrpbus,  Sir  Edmuod,  Bart.   F.  R.  S.    F.  S.  A.    M.  R.  L 

HydB'park<€Tner^  and  Eatan-Hully  Qm^tan 

Abbs,   Win.  Esq.  17,  HUl-Hreet,  and  Pinner. 
Abingdon,  Mr.  L..I. 

Ablett,  Joseph,  Esq.  Uantetkr-Hall,  near  Rutheu 
Abraham,  Robert^  Esq.  27,  Kefpel-etreet 
fy  Ackennami*  Mr.  Jiudolph,  101,  iftrand 
P  Ackers,  James,  Esq.  Lark  Hill,  near  Manahester 
Vci,  xxxfriii,  (a  J 
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Acton,  Samuel,  Esq.  IfUfMHflme, 
Adair,  Alciaadcr*  Esq.  PaU-wmOrtomrt 
T  Adam,  James,  Esq.  Lower  MUmtkarp^  Kendai 

ft  Adam,  William;  Esq.  13,  Albeauark-Mirtei 
Adams,  Mr.  Dudley, 
Adams,  Qainsej,  E^.  Umted  <SM«» 
Agace,  Daniel,  Esq.  26,  Gawer-ttreet 
Agar,  Jobn,  E^.  59,  Sttfford-j^Me^  PimUeo 

W  Agar,  James,  Esq.  F.  H.  S.  5,  nart-camrt.  Temple 
p  Aioger,  Mr.  A.  22,  Eoereit'Sireet 
AiDslie,  Henry,  M.  D.  25,  Dover-elreei 
Ainsworth,  Richard,  Esq.  Mo$$  BoHk^  near  Boiton 
Alderson,  Edward,  Esq.  13,  TmMock-gtreetj  Bedjwis^i 
Aldridge,  Jobn,  Esq.  9,  New-equwre,  Uneoln'e  Itm 
V  Alexander,  Claude,  Esq. 

tt  Alexander,  Daniel,  Esq.  Blackkeaih 

Alexander,  E.  N.  Esq  Halifax^  Ycrkehire. 
Alexander,  Robert,  Esq.  3,  £Mfx-coicrf ,  Temple, 
Allan,  Mr.  James,  Blewetfs- buildings,  Feiter4ane 
Allason,  Mr.  Thomas,  24,  South  Moltan-street 
Allen,  Samuel,  Esq.  Bayswater 
Allen,  William,  Esq.  7,  Leadenkatt^reet 
Allman,  Joseph,  Esq.  5,  Pfinees-etreet,  Hamover-equen 
Alvarex,  Josq>h,  Esq.  4,  Ckarki^treetf  Covent  Gmden. 
Anderson,  George;  Esq. 
pft  Andrew,  T.  H.  Esq.  21,  East-etreet,  Red  Uan^sfum^and 
MoM9  Hdl,  BnMey  (Chairman  of  the  Comnitlee  of 
Agriculture.) 
Angerstein,  John  Julius,  Esq.  102,  PaU-maU 
Annand,  Alexander,  Esq.  9,  Adelphi-terrace 
Arabin,  Septimus,  Capt.  R.  N.  35,  Bmry-streei,  Si*  Jemt^* 
Arding,  Mr.  James,  62}  Darseistreet,  iiaUsbury- square 
Arkwright,  Richaid,  Esq.  F.  H.  S.  Crom/ard,  Derffy*^ 
Arnold,  J.  S.  Esq.  31,  Golden  square 
Arnold,  Mr.  William,  21,  New-street,  S^ng  Gardens 
Arthur,  John,  Esq.  6,  L  Albany 
Ashweil,  Mr.  James,  at  B.  Dotddn's,  Esq.  Gremge-rsai, 

Bermondsey 
Astbury,  Mr.  Wiliiam,  5,  Portugal-sireet 
^tt  Atcfaeson,  Nathaniel,  Esq.  F.  S.  A.  35,  Winehesta^etrtd 
Alkins,  John,  Esq.  (Alderman),  Ti^l^tdbreok 
Atkinson,  Peter,  Esq«  York 
Atkinson,  Thomas,  Esq.  Old  Swat^lane 

tt  Attersol,  Joseph,  Esq.  Covent  Garden  Chambers 
Aostine,  Mr.  George 
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P  •*.tt  Bedford,  John,  Duke  of,  V.P.  F.  S.  A.  F.L.S.  F.H.S. 
31,  5^  Jame$*S'Square,  and  Woburn^  Bedfordshire 
'  P  Beverlej,  Algeruon,  Earl  of,  8,  ParUnan-square 

'  Breadalbane,  John,  Earl  of,  F.R.S.  F.H.S.   21,  Park- 

,  Ume^  S^  Kelchbum-castle,  Argyleshire 

^'  P  Bridgewater,  John   William,    Earl  of,    F.  R.  S.    F.  S.  A. 

F*  L.  S.   F.  H.  S.  Groavenor- square f  Sf  Ashridge-parky 
' .  Hertfordshire 

^  p  Bristol,  Frederick  William,  Earl  of.  F.R.S.  St  James's-sq. 

^  p  Buchan,  David,  Earl  of„  LL.  D.  F.  R.  S. 

'0  Braybrooke,  Richard,  Lord,  F.R.S,  F.S.A.  F.H.S.   10. 

^  New  Burlington  street 

p  Bajnton,  Sir  William,  Vice  Admiral,  K.  C.  B. 
it  p  Brooke,  Sir  Richard  De  Capel,  Bart.   F.  R.  S.   M.  R.  I. 

>  F.  H.  S.  Great  Oakley ^  near  Kettering 

W  Belson,  Sir  Charles  Philip,  50,  Park-street 

4 

BabbingtoD,  Mr*  William 
.  tt  Backler,  Joseph,  Esq.  1 8,  Newman-street 
^  tt  Bacoo,  Anthony,  Esq.  Benham-plaee,  mar  Newbury,  Berks 

^  p  tt  Bacon,  John,  Esq.  F.  S.  A.  17,  Newman-street 

BadQock,  Mr.  J.  PimUeo  Brewery 
j[  Bagnold,  Captain  T.  M.  7,  Highrow,  Kmghtshridge 

i  p  Bailey,  Joseph,  Esq.  Cyfartha^  Glamorganshire 

Bailey,  Mr.  William,  272.  Bigh  Holbom 
Baker,  Mr.  Ecekiel,  24^  WhitechapeJrroad 
Baker,  Mr.  Richard 

Baker,  John,  Esq.  10,  James  struts  Westminster  - 
BaldWki,  Robert,  Esq.  6,  Queen-square^  Bloomsbury 
Bahne,  Rev;  Edmund,  M. A.  F.R.S.  F.S.A.  I5y  Russell- 
place,  fttzroy -square 
Bancroft,  Edward,  M.B.  F.  R.  S. 
Baogley,  George,  Esq.  26,  Budge-row 
Barcfaard,  Mr.  Robert,  4,  Forest.  Lambeth,  6f  Ct*oydon 
Barclay,  Mr.  George^  19,  Strand 
Barker,  Mr.  Timothy  William,  80,  Graeechurch-^slreet 
p  Barnard,  Edward,  E&(\.  Deptford  . 
Barnard,  Mr.  Thomas.  72,  Strand 
tt  Barnardiston, Nathaniel, Esq.  StCharlo^teTstreei,Bed/ord  sq. 
Barnes,  John,  Esq.  5,  Norfolk-street,  Strand  ^ 
Baroet,  Richard  Clemson,  Esq.  62,  Mortimer" Ureet 
Barron,  Mr.  Francis  William,  476,  Strand 
(ay 
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Barroo»  Oeorge»  Esq.  11,  Bmnfert'kmU&ngs^  Stnmd 
p  Ranry,  P.  B.  Esq.  Totterton,  Neitt 
Bartholomew,  Mr.  WilKam' 
Barto  Valle,  Anthony,  Esq.  21 »  Hi^wmrket 
Barton,  John,  Esq.  R^al  Mint 
P  Bate,  John,  Esq.  15,  RusseU^putre 
Bates,  Thomas,  Esq.  1 1,  S^th-plate,  Kennin^im 
Batly,  Robert,  Esq.  M.D.  F.R.S.  F.L.S.  ^l.GfatMit- 

$iriet,  Porihndrpiace 
Bauer,  Mr.  Andrew, 

Bayford,  John,  Esq.  F.S.A.  'Ddeiofs'  dmimdns 
Bajles,  Mr.  James,  215,  Sirand 
BayIey,'Mr.  Joseph,  8,  Thayer-streei,  Manchtitet^^wtre 
Bayoef,  Mr.  Charles,  9,  Cook^i-com^tj  Catey-itrtd 
tt  Beale,  Daniel,  Esq.  %  Fitzroy  spidre 
p  Bean,  Nalhaoiel,  Esq.  Bath 
p  Bean»  Caplaio  Isaac,  Ditto 

Beauchanip,  Mr.  William,  25,  Graft  on- Bfteet,  Soh 
Beaufoy,  Col.  Mark,  F.  R.  S.  F.  L.  S.  Bushy,  Aedr  Steimm 
p  Beaufoy,  Henry,  Esq.  F.  R.S.  F.L.S.  South  Lamhttk 
tt  Beaumont,  Daniel,  Esq.  38,  Hart-nt  Bloomshunf  (Chair- 
man of  the  Committee  Of  Mist^tt^neovsllMters.) 
tt  Beaumont,  J.  T.  B.  fiiq.   F.  S.'A.    €4nmfy  'fhvOfi^. 
Regeni-Btreet  (Chahptttoof  the  Committteof  Pofite 
Arts.) 
Bea?an,  John  S.  Esq.  4^,  ijirekt>MaMto^'Stimt 
Beaxley,  Chafles,  Esq.  f^hiMeht^l 
BeckwHh,  Mr.  W.  A.  58,  SldMar-$tftt% 
Bedmgfeld,  John^  Esq.  F.  S.  A.  Navy  Paf4>fi»  , 
Bedinglon,  Wilfiam,  Esq.  C&mpkiii,  BmmUgkm 
Bedwell,  Francis  Becjamm,  Esq.  (o^iL&mJfsCoiMt'^^^^ 
Bell;  Charles,  Esq.  SfS;  Dean-street,  Soho 
Bellamy,  John,  Esq.  House  of  Commons    • 
Bennett,  James  Samuel,  Esq.  Lmtrenee  Pountnay-f^ 
Bensley,  Benjamin,  Esq.  Nefson-s^are 
Benson,  Arthur,  Esq.  19^  Ahingdon-street 
tt  .Benwell,  Joseph,  Esq.  Batteraea 
p   Beiiley,  John,  Esq. 

tt  Bemasconi,  Francis,  Esq.  sb,  Affted^fHace 
Bemasconi,  Francis,  Jun.  Esq.  20,  Ayred-fhee 
Bevans,  Mr.  James 

Be^ck,  William,.Esq.  \5;  Nassaurstreet,  MhiiU^siikijpid 
Biggerslttflr,  Mr.  M^m,  Durham  yord,  ^SmithJUU 
Binyon,  Mr.Edwtird,  n,  "Bem^huiidings,  fkU^nar*^ 
Blreh,  Mr.  Charles  LutAsj  i;  Great  Queen^street^Uncokt- 
inn-JSetds 
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I  Bird»  Mr.  G.  Hamnmvmiih 

Birii,  Mt.  Stephen^  Kcnmgtim 

^  ft  Bisfa,  Ttloaiaa,  Eiq^  <^  eamhiU 

Black,  Me.  Aleumd^r,  37i  PaU-Mall 
Blackburn,  John,  Esq.  Churchryard'CouTtn  Tmple 
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u  Blaobbani,  Joho,  Esq..  ].a9»  Piccadilly 

tt  Blackbume,  John,  Esq.  M.P.  F.H.S.  2,  Pmic-U^  WeUmins. 
p  Blackett,  Jobs,  jtiiu  Esq^  SO,  Londfrn-^ncU  M»rkrl»w 
ft  Blades,  John,  Esqw  5,  lAtd^atehiU 
Bladea^  Joba,  jun«  Esq^  Djf /« 
Blake,  Mr.  Cbades,  New  So^h  Walps 
^  Blake,  Mr.  Henry,  10,  Rockingham'fl0€^,  KtnJtRw^ 

''  tt  Blake,  Robert,  Esq.  |4,  EiBexrStTeet 

"^  Blakettiore,  Richatd,  1^.  Vulendru  HomCj  near  Card^ 

Blakesley,  Mr.  B.  jun.  47,  Prtday-Ureet 
Blakie,  Mr.  lames,  Thrte  C^lts-stregt^  Umehauu 
Biand^  MkOiae^  Esq.  F.  R.  8.  F.  S,  A.  F.  L.  $.  30>  ilfpnto- 
1^  gve-plaee,  Sfuaeli^sguare, 

^  Bligb,  Mr.  Timothy,  11,  Great  Georg^strtet^  W^stmneter 

H  Blis8,Mi.J.K.  8,  Air^im 

I  Boatright,  J^.  James,  4>1,  Bury-sfyred,  Si -James's^ 

d  Boddington,  Thomas,  £sq.  37,  Lmoer  Brook-strut 

f  Bodkiiiv  Mi.  W.  H.  S,  Bigh-fireei,  hUnfion 

I  Bogaeits,  M«.  John,  56^  Poland-etreei 

Boileau,  Mr.  Etiemie  Maiie,  4ft  Shinner-Btfeeft 
I  Boissier,  Qtorge  Rschavd^  £ki.  35^  L^eester-sq^are 

Bone,  Henry,  Esq.  R.  A.  \5^  Bemers-strMet 
'        '        .  Bonelli^  AngiolOyEsq. 

I  tt  Booth,  John,  Esq.  ^,.  J)evo9Mire'8tre€tf  Queenrupuire 

'  Booth,  JPeMx,  Esq.3,  RuaeeU-sqma^e 

tt  Borradafle,  R.  Esq.  14,  St.  Belen'o-phcM,  Buh4^$galt$. 
Borradaile,  W.  Esq.  34^  FeackmrchUtreei 
Bostock,  Jbhoi  Esq^  M.D.   F.R.S.   F.L.S.  45,  Crtut 

'  Coram-ftreet 
BositeU,  Mr* Richard  S.  St  Mmtim^eemtt 
Boewell,  Mr.  T.  422,  Straad 
tt  Botfield,Thos.  Eaq.  BoptotKowrt^neur  Bewdley^  Worees. 
BotfieU,  WiUam,  Esq.  jpeeker-hUlr  near  Sh^nel. 
Bott,  Mr.  Thomas,  l6^  Great  Portland-sttceet 
Bowden,  Ambrose^  Esq.  Naxy^office 
Boyes,  John,  Esq.  Wanrfordf  ntajr  Driffkldt  Yorkihire 
Braby,  Mr.  James,  Duke-etreetf  Commereiatroadf  hamheth 
Braby,  Mr.  James,  jun*  DUto. 

Bracebridge,  Walter,  Esq.  i2,  QuecH'Square^  W^etmkmeter 
Bradshaw,  Joseph  Hoafe,/£aq.  Ijowibardretreet 
p  Bndahaw,  Robt.  H«Ubm,  Esq.  M.P.  Woreky4iaU,  lancor 
shire 
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r  Braithwmile,  Mr.  John,  New  Ro€d 

Bnithwaite»  Williain,  Esq.  Oxhey-plaee^  near  Watfwi 
Ptt  Bramah,  Mr.  Fraocb,  Grotpeuer-atreet^  Wut-Pimtic^     ' 
Ftt.  Bramab,  Mr.  Timotby,  vfffMt  tke  fVkarf,  PiaUico 

Brandt,  Mr.  Charles 
P  BffeonaDp  Charles,  Esq.  VauxkaU,  near  the  Gariene 

Brest,  Mr.  Henry 

Brice,  Alexander,  Esq.  \7,  Enetan-efuare 
P  Brickwood,  lohn,  Esq.  79f  Mark-lane 

Brkkwood,  Nalhaniel,  Esq.  1,  Crescent,  Minariet 

Brightley,  Charles,  Esq.  Bungay,  Suffolk 

Brine,  Dr.  Spring  Garden 

Brhton,  John,  £^.  10,  Taouiack-place 

Broadwood,  James,  Esq.  33,  Great  PuUenei^areet 

Broad  wood,  Thomas,  Esq.   Ditto 
tt  Brockedon,  William,  Esq.  6,  Poland  street 

Brogden,  James,  Esq.  M.  P.    F.  H.  S.  1 15;  Park  street 
Ptt  Brookes,  William,  Esq.  NeW'Street-square 

Brooks,  Mr.  James  W.  110,  Strand 

Brooks,  Mr.  John,  Sitamford'Strettt  Black/riars 

Brougbton,  Mr.  P.  W.  Somthampton-streei^  Cateut-garim 

Brown,  Henry,  Esq.  Derby 

Brown,  Mr.  James,  George -street ^  Portman-squart 

Brown,  Mr.  Richard,  4,  IVells^street,  Oxford-street 

Brown,  Capl.  Samuel,  8*  BtUiier  square 

Brown,  Thomas,  Esq.  4,  Pump-^ourty  Temple 

Brown,  Thomas,  Esq.  157,  Cheapslde 

Brown,  Mr.  Thomas.  30,  Goswell  street 

Brown,  Thomas  Yeats,  Esq.  19,  Manchester-atreet 

Brotrne,  Barwell,  Esq.  30,  IVood'Street,  Cheapaidt 

Browne,  Mr.  George, 
P  Browne,  J.  H.  Esq.  Weymouth 

Browning,  Angelo,  Esq.  Narrow  Wall,  Lambeth    ' 

Browning,  John,  Esq.  5,  Albion  Place,  Blaekfriars 

Bruce,  Mr.  William,  16,  King's-head-court;  Shoe-lau 
Ptt  Brunei,  Mark  I.  Esq.  F.  R.  S.  4,  lAndsey-row,  Chelsat 

Brutton,  Robert,  Esq.  55,  Old  Broad-street 
P   Buck,  J.  W.  Esq.  31,  Montague-place,  RusseU-square 

Bock,  George,  Esq.  13,  Cumberland-street  ' 

Buckley,  Henry,  Esq.  Lawny  South  Lambeth 
p   Buckmaster,  Jolin,E]Bq. 

Bull,Mr.S.T. 
p  Buller,  John,  Esq.  94,  Gloucester-place 

Bolmer,  Mr.  F.  283,  Strand 

Bulmer,  William,  Esq.  Cleveland-row 

Bulstrode,  Captain,  18,  Broad-street ,  Golden-squsre    ' 
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Bunningy  D.  J.  Esq.  11  ^  Birnard-streeiy  RuBseU-square 

p(  Burbidge^.Mr.  Jame^,  130,  Fleet-street 

;,  Burcheli,  BasiJ,  Esq.  43,  Queen'S^uare^  Bloomsbury 

.  Burdon,  Alexander,  Esq.   Norfolk-street,  Strand 

^  Burge,  J.  H.  Esq.  1,  Colehrook  Terrace^  Islington 

Burke,  Haviland,  Esq.  24,  Store-street 
^  Burke,  J.  F.  Esq. 

t|-  Biimet,  Robert,  Esq,  TiittrAa/; 

Burrow,  Rev.  E.  J.  D.D.  M.A.  F.R.S.  F.S.A.  70,  iBiw- 
ton-square 
'  Burt,  Mr.  Benjainin,  ]06,  StvaUow-street 

Burton,  Henry,  Esq.  Mary-le-bone  Park 
ft  Burton,  Launcelot,  Esq.  21,  NewcastU'Streety  Strand 
Bury,  William,  Esq.  10,  Ludgate-hiU 
f  P    Butler,  Mr.  Thon^as,  4>,Cheapside 

Butlin,  Mr.  John,  65,  Bread-street,  Cheapside    ' 
Butterfield,  Mr.  Wm.  173,  Strand 
i  Butts,  John,  Esq.  74,  Lombard-street 

Bye,  John,  Esq.  ipB,  High  Holbom 


I  *  Chichester,  Thomas,  Earl  of,  F.  R.  S.    F.H.S.    M.R.I. 

Strat ton-street y  and  Stanmer,  near  Lewes 
p  ft  Cbetwynde,  Richard,  Viscount,  1 1 ,  Bolton-row 

I  Pft  Colchester,  Charles,  Lord,  Kidbrook,  Sussex 

P   Clarges,  Sir  Thomas,  Bart.  26,  South-street,  Grosvenor-sq. 
Clifford,  Hon.  Hugh,  3,  Gloucester-place 
Cuming  Hon.  General,  John  Leslie,  F.  R.  S.  F.  S.  A. 
*tt  Conant,  Sir  Nathaniel,  (V.  P.)  11,  Portland-place 

ft  Caddell,  David,  Esq.  Salisbury-square 
ft  Cadogan,  Mr.  John,  Water- street,  Arundehstreet 
Cafe,  T.  S.  Esq.  19,  Great  Marlborough- street 
Cafe,  Mr.  Henry  Smith,  48,  Great  Marlborough-street 
-Calder,  Mr.  James,  Liff/e  Knight  Ryder- street  • 
Calverley,  Thomas,  Esq.   1 ,  A,  Albany 
P    Campbell,  Duncan„  Esq.  2^,  Alfred-place^  Bedford-square 
Campbell,  Wm.  Esq.  Cragie 
pft  Cape],  John,  Esq.  32,  Russell-square 
Card,  John,  Esq.  29,  Fttzi^oy-square 
Cardwell,  John,  Esq.  Blackburn,  Lancashire 
Carey,  Mr.  George, 

Carpue,  J»  C.  Esq.  F.  R.  S.  72,  Dean-street,  Soho 
Carr,  Mr.  WQliam,  Grea^  Waterloo-street,  Lambeth 
Carter,  Mr.  Charles  John,  403,  Oxford-street  > 

Carter,  Mr.  Daniel,  Stangate-streety  Lambeth 
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Cftrtwikiit,  Chifici,  Etq.  InHU  H^ 
Cart,  Mr.  Johin  S6,  St.  jMrneii-Mtrett 
CmIoo,  Mr.  Heorj,  6?,  CkUweU-stttd 
Caslon»  Mr.  Wtlltam,  27»  Burt<m  Crescent 
Cas8»  Charles,  Em.  mnckaun^  Hiii 
Caw,  Frederick,  Esq.  Ditto 
Ftt  Cater,  Richard,  Esq. 

Cattley,  William,  Esq.  F.H:S.  fl,  LaMs  CondvUt-OreH 
P  Chalmers,  Alexander,  Esq.  TkrigmorUm'Stn^t 

Chambers,  Mr.  Richard,  Cecil-cwrt,  St.  MatHn^^Une 
T   Chantrey,  Frauds  L.  Esq.  R.A.  F.  R.  S.  T.S.A,Btlgrme' 
pluce^  Pmiieo 
Chapman,  Mr.  Thomas,  jua.  Middle  Temple  Hall 
Chapman,  Mr.  William,  9>  l^meoWoAnM 
Chard,  Mr.  Oeorge,  17,  P&ulirv 
P  Chanl,Mr.Jaiiiei 
Chartesworlh,  Rev.  John,  Omngton,  N&ttg 
Charlton,  William,  Esq.  15»  Salidmry-^quare 
Charrington,  Nicholas,  Esq.  Mik  End 
Chawner,  Thomas,  Esq.  82.  Gnil^ard  street 
Cherry,  Mr.  Frederick  C.  Clapham 
Children,  John  Geo.  Esq.  F.  R.S.  F.  L.  S.  M.  R- 1.  F.  S.  A. 
British  Museum 
tt  Christian,  John  Giles,  Esq.  Doctors*  Commons 

Churchill,  Mr.  Samuel, 
ft  Claridge,  John,  Esq.  4,7,  PMMaU 

Clark,  Mr.  Alexander, 
♦tt  Ckrk,  Richard,  Esq.  (V.  P.)  Chamberlain  of  Lbndciti,  F.S.  A. 
Bridge  street,  Black/riors 
Clark,  R.  H.  Esq.  Ditto 

Clarke,  Cbaries,  Em|.  48,  Speldknrst-streeii  Bkffan  Orisiif^ 
Clarke,  Frederick  Arnaud,  Esq.  Baitersea  Rim 
Clarke,  Geotige,  Esq.  (at  Mr.  J.  Mhi^s,  Dtu^st)  Srt^- 

ford,  Essex 
Clarke,  Mr.  Henry,  72,  GrMcc^ich'StPeti 
Clarke,  John,  Esq.  S9i  Ukregmort'on'Street 
Oarke,  ThomUs  Tuesdale^  Esq.  34,  Upper  Broik-strkt  ■ 
Clarke,  William,  Esq.  Tynemouth,  Northumberlimd 
Clarke,  William,  Esq.  2,  James-streetf  AddpM 
Clarke,  William  Tiemey,  Esq.  Bammeirsmith 
Clemence,    Mr.  John,  Jun.  1),    NorthumialAisi'Jtreel^ 

Mary-le-hone 
Clement,  Mr.  Joseph,  19,  Prospeot-phce,  P/ewim^ton  3M 
Clemetson,  Stamper,  fesq.  15,  Bow4ane^  Ctiespside 
Clerk,  George,  Esq.  Brentford 
Clissold,  Augustus,  Esq.  86,  Aidermonkury 
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tt  Coat€8,  RiDbert,  fisq.  2f3,  Doter-itrM 
ft  Cobbett,  PHr,  Eii|.  14;  Sed/ordstrM,  Strand 
Cocking,  Mr.  Robert,  Bi9hop*9^watk^  Lamhefh 
i  p   Coggao,  Captaki,  1,  Uitk  Bridgt-sireety  Bldckjriars 

Colby,  Captain  Th<»tna8,  Roy^l  Engineers,  LL.D.  F  R  S  £. 

Tower 
Cofe,  Jobn,  Esq.  4,  Gr€at  RukeU-stteei,  Coveni-gOrden 
k  Cole,  J.  F.  Esq.  46,  Hah^iace,  Slomit-streei 

H  Cole,  Rev.  T.  H.  A.M.  Warbhton,  Sussed 

H  p  Coles,  Winfam,  Esq.  7,  Minchig-ldke 

I  Collier,  Thomas,  Esq.  3,  FUiroy- street 

tt  ColUnge,  John,  Esq.  Bridgtroadi  Lamhefh 

II  CorHnge,  Chatfle^,  Esq.  Diito 
Collingridge,  Thosf.  Esq.  Liqu^end-street 
Collins,  Mr.  WiHiam,  227,  Strand 

p    Cotqufaoun,  Jath^Sj  Esq.  13,  St.  Jameas-pldce 
Coltman,  W.  B.  Esq. 

Combes,  John,  Esq.  Gas  I'ighi  Company^  RatcHife 
'  Compton,  Mr.  Henry,  ISSfFenthurcb-street 

Conant,  WiDiani,  Esq.  ll,  P&rtlandplace 
Condelt;  Willitrib,  Esq.. 52,  New  Band  street 
^  Cony,  Thomas,  Esq.  \0 /Grafton- street 

**  Cood,  Mr.  Thomas,  68,  Strand 

Cooke,  Chas.  Gomond,  Esq.  ^uthamptdn'sL  Covent^garden 
tt  Cooke,  Mn  Geoi^e,  St.  Bride'i  Church  yard 
tt  Cooke,  Henry^  Esq.  37,  Bedford-square 
Cooke,  Mr.  H.  I,  JameS'Strmet',  Adefphi    ^ 
dooke,  Johb,  Esq;  Fttzroy-pjace,  Kentish-town 
I  'f\  Cooke,  John  Keowortbejr,  Esq.  3^9  Red  Lum-square,  and 

Stocks  Stitley-ttoddf  tUar  Manehtster 
Cooke,  Mr.  Laytoii,  1,  De^h'street,  Sohd 
Cooke,  Mr.  "V^illiabi,  MtHplace,  Greenwich 
Coombe;  Bemdhi,  E^.Neweastle'UhdkrLyt^iSttffifretshire 
Coombe,  Thomas  G.  Esq.  Ditto 

Cooper,  Benjamin,  Esq.  2,  Breaj^>-9vitftflg'#,  Chahcery-laMt 
Cooper,  Mr.  George,  36,  PlctadHHy 
CoopSer,  Mr.  George,  1,  JJttle  YorkpleKe.  Mary4ebone 
Cooper,  George,  Esq.  7»  Co^thtdl-court,  Tnro^nun'ton-st. 
Cooper;  Mr.  John  Thomas,  9^  Faradise-sfreety  Lamheth 
Copland,  CbaHes,  Esq.  §,  Hrood-streel-huiliihgi 
Copland,  WilKam,  Esq.  29,  G¥eat  Gt^rgestrtk 
p  Coppens,  B.  M.  D. 
tt  Corbbiild,  Mr.  Charles,  ^{dry-ta^e,  Poste^-latre 
Corcoran,  Bryan,  Esq.  39,  Muf^k-lane 
Conveli,  Mr.'G.  1?^  Bn^Ungkafn- street,  'Fit^T'oy-square  ' 
p  Cornish,  Hubeirt,  Esq.  Exeter 
Cosser,  Mr.  Andrew,  Pediar's-acre 
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Collttn,  Adam«  Eiq.  WkaBey,  near  BMckm% 

Cottam,  Mr.  Oeor|^»  I,  F.  H.  S.  AgricuUnral  Rtpositorji, 
Witulejfftrui 

Cotton,  Rkbard,  £m|.  Woodfieli,  near  Briigmortk 

Coartbope,  George,  Esq.  24,  Bedfcrd  square 

Couttmaker,  W.  K.  Esq.  38,  Doratt-squarty  RegenVa^park 

Coward,  Mr.  George,  2,  Hanavpr- street ^  Banaver-sqwire 

Coward,  Mr.  John,  fahroadj 

Cowdry,  Mr.  Wiltiam,  40,  Strand 

Cowell,  George,  Esq.  IFaier-lane,  Tower-street 

Cowie,  Mr.  G.  31,  Poultry 

Cox,  Charles,  Esq.  Beaufortrhmldirngs 

Cox,  John,  Esq.  75j  Great  Quten-st.  Lineola^s  InmfoUt 

Cox,  Wttliam,  Esq.  Dartmoutk^row,  Blaekheatk 
Ti\  Coxe,  Peter,  Esq.  2,  Areher-street,  JSoko     % 
ft  Coswell,  Henrj,  Esq.  F.  L. S.  BMshuUdings,  leUerAm 
(Cbairman  of  the  Committee  of  Cbensistry.j 

Crace,  Mr.  Frederick,  59^  Great  Queen-street 

Crace,  Mr.  Henry,  Ditto 

Cradock,  Joseph.  Esq.  M.  A.  F.  S.  A.  Gumley,  Lncestertk 

Ciaig,  Charles  Alexander,  Esq.    1],  Great  Gtorge-ttrtA 
Weetmineter 

Cramp,  Mr.  William, 
p  Craven,  John,  Esq.  Stamford-kill 

Crawford,  Robert,  Esq.  i6.  Old  Biroad-ttreet    . 

Crawford,  Matthew,  Esq.  3,  Inner  Temple 
ft  Crawshay,  William,  Esq.  George-yard,  Upper  Tkamss^drtet 

Crawter,  Henry,  Esq.  Jhrnet^place,  Strand 

Crawter,  Thomas,  Esq.  Ditto 
ft  Cribb,  Mr.  William,  34,  Kmg-street^  Covent-gardeH 

Cripps,  Captain  S.  13,  Cleve&nd-row 

Cripps,  John  Martin,  Esq.  M.A.  F.S.A.  FJLS.  Lewa,Swei 

Critchett,  Benjamin,  Esq*  58,  Aldersgate^strut 

Cross,  Mr.  George,  Strand 

Crowder,  William  Henry,  Esq.  Frederick*s-place,  OUJaorjl 
P  Crowe,   Philip,    Esq.    12,  Chatham-place,  and  Hertkji, 
Qmlsdonf  Surrey 

Crowley,  Mr.  £.  73,  Graeechurch^reet 

Cruckshanks,  Mr.  Alexander,  New  South  Wales 

Cubitt,  Mr.  Thomas,  Gra/e- Inn-lane-road 

Cubitt,  Mr.  William,  Ipswich 

Camming,  Mr.  George,  Roehampton 

Cummins,  Mr.  William  David,  72,  Aldermambury 

Cuppage,  General,  SAooe^^s  Ht// 
tt  Curie,  Mr.  Charles,  6,  West  Grostenor-etreet,  PMco 
p  Curties,  John,  Esq.  39,  Devonshire-place 

Curtis,  Mr.  Samuel,  Camherwelt 
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h        **tt  Curwen,  John  C.  Esq.  M.  P.  (V.  P.)    W^rkingtm  Hall 
Hi  Cumberland 

CuUibert,  Mr.  John 
rif  Cutler,  Mr.  John,  l6,  Great  Queen'e-street 

m  •  .. 

0  D 

**  ♦  Dartmouth,  WiUiam,  Earl  of,  F.  H.  S.  12,  Berkley  ^square, 

Sf  Sandwell^Park,  Staffordshire 
P  De  Dunstanville,  Francis,  Lord,  18,  Upper  Groavenor-street 
K  Dunalley,  Lord,  18,  Park  lane 

Dundas,  Sir  David,  Bart.  Richmond 

^  -         P  Da  Costa,  Joseph  Hippolito,  Esq.  7,  Lower  Phillimare- 

^  place,  Kensington 

^  Daley,  John,  jnn.  Esq.  155,  Upper  ThameS'Sireet 

1  Dalton,  Henry,  Esq.  F.  R.  S«  Knaith,  Lincolnshire 
5  ,  Dalton,  John,  Esq.  St.  Maty-at-hilly  Tower-street 
^           tt  Dampier,  Edward,  Esq.  Enfield 

tt  Daniel,  John  Frederick,  Esq  F.  R.  S.  SO,  G^nver-street 
A  P  Daniel,  Mr.  F.  C.  Cottage,  Stepn^  Green 

j.         Pff  Daniel,  John,  Esq.  Parson* s-green,  Ftdham 
^  D'Arcy,  Col.  Joseph,  F.H.S.  2,  Savillerow 

Darke,  Samuel  W.  Esq.  30,  Red  Lion-square 
Darley,  Mr.  Robert,  1 1 ,  Tavistock-sticeet,  Covent-garden 
■  DaVenport,  Mr.  John,  Old  Jewry 

*  F  Davidson,  Mr.  John,  jun.  Cork-street 

.  DaTies,  John,  Esq.  34,  Surrey-street,  Strand 

'  Davies,  John,  Esq.  Mare-street,  Hackney 

Davis,  D.  D»  M.  D.  29f  George-street,  Hanover-square 
Davis,  Mr.  James,  Bourbon  Cottages,  Southampton-street, 
'  Camberwell 

Dawes,  Henry,  Esq.  33,  Trinity'street,  Rotherhithe 
P  Dawktns,  James,  Esq.  F.  R.  S.  F.  S.  A. 
Day,  David,  Esq.  West  Hill,  near  Rochester 
tt  Day,  Thomas,  Esq.  28,  Montague-street,  Russell-square 
Day,  William^  Esq.  Isleworth 
p  Deacon,  James  Henry,  Esq.  19,  James-street,  Westminster 
Deakin,  Francis,  Esq.  Birmingham 
Dean,  James,  Esq.  34t9Ta»istock-street,  Covent  Garden 
Deans,  Mr.  James,  jun.  150,  B^hapsgdte-street 
De  Boffe,  John  Charles,  Esq.  69  Percy-street,Bedford-square 
Delafield,  Edward  Harvey,  Esq.  Kensington 
tt  I>ent,  John,  Esq.  M.  P.  F.  R.  S.  F.  S.  A.  Temple-bar 
Ptt  Dent,  William,  Esq.  Battersea  Rise 

p  Des  Crranges,  Mr.  Peter,  33,'  Cockspur -street 
Devaux,  Charles  Pierre,  Esq.  76,  Holborn-bridge 
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Deville,  Mr.  James,  367,  Strand 
F  Dew,  Dyer,  Esq. 

Dickins,  Francis,  Esq. 
p  DickinsoD,  Charles,  E&q.  F.  R.  &  F.  S.  A. 

Dickenson,  J.  Esq.  13,  Fhwh-hne^  Comhiii 

Dickson,  James,  Esq.  Kimptan^  Jamaica 

DicksQD)  Jonathan,  Esq.  Altamd-UreU^,  BtackfrUars 

Dickson,  Peter,  Esq.  4»  Nem  Braai-ttrwi-eouri^ 

Dbie,  Mi*  Beigaoiin 

Di;ion,  John,  Esq.  50,  FeMckmrth-ttreei 

Dodd,  Mr.  James,  3,  Car0iine^$tnet,  Bedford  sfiiara 
F  DoUond,  George^  Esq^.  F.R.S.  59,  St.  PauV$  Chwrch-yard 
ft  Donkin,  Bryan,  Bsq.  Qrangt-road,  Ber^ond^  (Cirairman 
of  the  Committee  of  M  echani^) 

Donne,  Mr.  WitHam,  44,  Gutta^iOHe,  €keap$ide 

Dorgan,  Mr.  L.  178,  AUersgate-street 

Douglas,  Admiral  John,  Chichester 

Douglas,  John,  Esq.  Manehetter 

Douglas,  John»  £sq.  Tw^^rd-Abbfy 

Dowding,  Mr.  Robert,  106,  Skoe4ane 

Dowler,  Mr.  Thomas 

Dowlej,  Mr.  J.  35,  Howhmd-^reet 

Downer,  Henry,  Esq.  155,  Fleei-sireet 

Dowse,  Mr.  Cnarfes,  47,  Chaneery-iane 
ft  Dowson,  Mr.  Emerson  (Clrairtnan  of  the  ComiuRke  of 
Accounts)  65?,  tVeibeck-itreei 

Dowson,  Mr.  Joseph,  Ditto 

Doyley,  Mr.  John,  10,  OremUe-gtreef^  H^tton-g^rien 

Drew,  Mr.  Thomas,  20,  Qu/een's^buUdh^,  Bromptm 

Driveri  G.  N.  Esq.  13,  New  Bridge-t^reei 
p  Dubois,  WiUiam^JSsq.  Stofce  Newwgtoh 

Du  Cave,  Charles,  Capt.  R*  N.  30,  Alhemarh-spp^ 

Dnckett,  George,  Esq.  F.  R.  S.  F.  S.  A.  F.  If.  S.  1 5,  Vfper- 
Gronenor-street 

Dudley,  Mr.  Thomas,  34,  XHngstrettj  Svhd 

Duff,  Arthur,  Esq.  2,  WartoiclH:&ar%y  Graf  s^  Inn 

Dugdale,  Richard,  Esa;  41,  GreOi  Marllmrmgh-itreei 

Duntzfeltz^  PrederiA,  Esq. 
p  touppa,  Mrs.  t5)pfr^(Wii«rfd»t 
p  DuttoD,  John,  Esq.  2»  Nettf-courtt  Cmtehedfiiari 

E  '  ' ..     . 

pff  Egremout,   George;    Earl    of,    F.  R^  S«  P.  a  A.  M.  B.  I- 
F.  H.  S.  4,  Graswm&r^flaee,  and  P^tmfih^  Sm& 
Eardley,  Sampson,   Lord,    LL.D.   F.R^a.   F.S.A.   5I> 
iJmer  Grosvenar^striet,  and  Bekedert,  Kent 
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Eardiey^  iheiHoo>  .$an|()90Q,  7>  Hindtrft  Munchesier'^q. 
Eilis,  the  Hop.  6eoi)g^  A^g»f,  F.  R.S,  F.  S.^.  H(tn<^persq, 
Eogtefiekl,  Sir  Heqr^ Claries,  B;trt.  F.  U.S.  .F,  S. A.  F.  L  S. 
M.tt.I.  F.R.  &  JJi/.  &c.  5,  Tdmy-siTitt 

^.  Eagle,  JoJiW^.Esq.  ^^%,ii«ar  Coveftei^r 

'  Earie,  Percival,  Esq. 

■  ,p  EaiUMi,  Feter,  Siq.  W^«f/«r4  ^^^ 

^'  Eckenall,  John,  Esq.  Claverton,  near  Bath 

^  Edgar,  Mr,  Robert,  jun.  .33,  Fenchurch-street 

E^ge,  Mr.  Thomas,  58,  New  Rochester-row,  WeH minster 
^,  Edmiston,  Mr.  Abraham,  1,  Alfred^s- buildings,  Goswell- 

"  street^road 

^  Edmonds,  James,  'Esq. 

1^  Edmonds,  Mr.  John,  .43,  Dean-street^  Fetttr-lane 

ft  Edwards,  Charles  Augustas,  Esq.  Jskworth       . 
90  Edwards,  Evas,  Esq.  66,  St-  PauVs  Chvrchyard 

Edwards,  George,  Esq. 

Etfimds,  Mr.  George,  P^wA  Wharf 

Edwands,  H^gh, .Esq..4»6,  Omldfinrd'Sireet 
p  E4mmvd$,  Jclm^Msq,  L^n,  Norfoik 

Edwards,  Thomas,  Esq.  Col^an-i^reet 

Edwards,  Thomas,  Esq.   Gdl^have^  ne^r  A'eippor.tf .  Mm- 
miiktkshite     .  ... 

E^iu-ds,  Mr.  T^  €«i4,  ,Nm-»t^  HjmUrr^t.y  Brmmk-sq. 

Edy,  Mr.  Thomas,  Ox/or«?-«/rcrf 
il  Egerton,  Jtsseph,*  S«q«  .$,  <SrM2t  fimterlaffdniroii 

Eky,  Mjr..€bal^ia, P^fenwNi^ra^  . 
.  Meyy  M,r.  Hm^s,  Bitio 
^  Elley,  Charles,  Esq^ 

i  ttBH«3>rtbc,  Mr- Henry  Thitoias 

.  EUiot,  John,  Esq.  F.K.^.  Pimkm. 
p  Elliot,  Obadiah,>Mr.A^ri<^e-rc»iidf,  Lumbeth 
i  Elliott,  Mr.  A.  £0greite'«.P«fa: 

p  Elliott,  Mr.  A  jua.  JMti^ 

Elliott^  Ms«. John. Hawki»s»  59>;Ca»»9ii-^^e^ 

Elliott,\']3iotiias,  Gsq.  39^  Hunkr-stre^t,  Bmnsf»kk*»quate 

EHiotI,  Mr.  W,  ./fag:<^fA  P»r/p 

Emmett,  Mr.  John,.  ifa^iiie«if|re/f€,;  Prili<mi»l/0, 

England,  Mr.  Joseph,  jun.  1,  WUm^t^irreet^  Brunsmcksq, 

Entwisle,  H<enry,  Esq.  i 

Entwisle,  John,  Esq^Toit^idge 
p  Enington;:  Jab^T  ]^» 

.     £^p8cf,A^^A^ft<pd,.^5,\A^i>rtAfl«^ 

Essex,  Mr.  Charles,  East  Acton 
Evans,  George,  Esq.    _ 
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p  Etaot,  John,  Esq.  Si.  JlfiUred's-ramrt,  PtmUty 
Enuis.  Mr.  John,  P%Jkn*9-roWf  Idmgtcm 
EvtDs,  Mr.  Joseph,  25»  NcHkwmbtrkmd'Hrttt^  Sinnd 

F  Evans,  William,  Esq.  49,  We^mmLth-HrtH 

Evcrille,  Mr.  Thomas,  67,  St.  Jamei's-Mreet 
ft  Evenfield,  Mr.  J.  3,  SmUk^Mtmi,  We^tmhuiir 

P  Ewbaok,  Andrew,  Esq.  3,  Upper  Gregvem&T'itreet 
Ejrc,  Walpoky  Esq.  7,  Mfmiagwpktei  Mmdagw-sqwsn 


p  Famharo,  John  J.  Earl  of,  Famham,  near  Cavan,  Irdand 
tt  Falmouth,  Edward  Viscount,  Si,  James's-sguare 
ft  Folkestone,  William  Viscount,  52,  Jjower  Grosvenor-streetf 
and  CoUihiU  House,  Berkshire 
P  Ferroor,  the  Hon.  J.  W.  Major-Gen.  F.R.S.  F.S.A.  M.R.I. 
2,  North  Andley  street 
Fowke,  Sir  Frederick,  Bart.  Lawsley,  'Leicester 

Fairland,  Mr.  R.  4,  Princes  street,  Siam/ordAtrett 
Fanshawe,  Rev.  John,  Pardoos,  Barkinf^  Ss9eM 
Faraday,  Mr.  Michael,  Royal  Instituttom^  Albasmk^ 
Farey,  Mr.  John,  jun.  37,  Howland'^street 
ft  FameH,  John,  Esq.  Ideworth 

Farquhar,  John,  Esq.  41,  Baker-strtet,  North 

p  Farrer,  F.  Grove  Spui]geon,  Esq.   Broyfield,  near  Olntf, 
Bucks 
Fawcett,  Mr.  John,  3,  iVeio  Ormond-streei  . 
Fay,  Mr.  James,  1,  Montaeue-street,  Portman-sfuare 
Fector,  J.  M.  Esq.  22,  John-street^  Addphi,  and  Doeer 
Feetham,  Mr.  WUliam,  9<  Ludgate-hiU 
Fellows,  Mr.  Matthews,  Rochester-plaee^NewingUm  BiAU 
Fenn,Samuel,E8q.  105,  Newgate-street,  Sf  Layton^onefEstes 
Fenn,  Mr.  W.  H,  25,  Coleman-^street 
Fenner,  Mr.  Rest,  53,  Paternoster-row 
Fenniog,  Samuel,  Esq.  6,  St.  James' s-square 

p  Fermor,  William,  Esq.  Tosmon,  near  BrackUy 
Field,  Mr.  Joshua,  Cheltenham-place,  Lambeik 
Field,  Mr.  John,  Bennet-street,  St.  James's 
Field,  Mr.  John,  jun.  12,  Wigmore  street 
Field,  Mr.  Samuel,  Reading 

p  Field,  William,  Esq*  (abroad) 

Fielding,  Jeremiah,  Esq.  Manchester 

Fincham,  Frederick,  Esq.  13,  €ra»en-sireet 

Finden,  Mr.  Thomas,  38,  Upper   JohnsireHi  fttznf^f 

square 
Finn,  Mr.  Lawrence,  161  ^S^rimi 
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.  Firmin,  Mr.  Pbilip^jun.  153,  Strand 

'  Fisher,  F.  Esq.  55,  Old  Broad-street 

Fisher,  labex,  Esq.  4,  Essex-eourty  Tempk 
"  Fisher,  Mr.  Joho  ; 

Fisher,    Roger  Staples,    Esq.   6,    Falcot^street^    Faiton- 
sq^are        .     . 
^  Fitz-Genild,  Maurice,  Esq.  3,  Percy-sireet 

"  Fitz-Gerald,  Maurice,  Esq.  jun.  3,  Percy-street 

f  Fleming,  J.  Esq.  M.  D. 

Fletcher,  Alexander,  Esq.  Homerton 

Fletcher,  .John,  Esq.  Chester 
i  P  Fletcher,  Matthew,  Esq.  JJ,  Guild  ford- street 

Fletcher,  Samuel.  Esq  34,  Great  Marlborough-street 
I  Flight,  Mr.  James,  101,  5f.  ilfafftV«-/tf»(?. 

Flight,  Joseph,  Esq.  1,  Coventry  street 
t  Flindell,  Mr.  Thomas, 

■  ^  Fonblanque,  J.S,  M.  Esq.  3,  Brick  court.  Temple 

\  Fool,  Mr.  John,  2,  Parliament-pL  AMngdon-street 

Forbes,  John,  Esq.  Church-streety  Stoke  Newington 
P  Forbes,  L.  H.  Esq.  6,  Coleman- street^huildings 

r  Forrest,  Mr.  William,  Amicable  htmrance-office  Sergeants' 

f  inn 

Forrester,  Robert,  Esq.  North-gate,  Royal  Exchange 
f  Forster,  John,  Esq.  1 8y  Carey-street 

:  ^  Forster,  John,  Esq.  Bath 

I  Forster,  William,  Esq.  HtdL 

I       '        If  Forsyth,  James  C.  Esq.  MecMtnhurgh' square 
I  Forsyth,  William,  Esq.  25,  Fenchurch-street 

I  Foss,  Edward  S.  Esq,  36,  Essex-street 

I  Foster,  Thomas,  Esq.  Clemenfs-lane 

Fowler,  Mr.  John,  73,  St.  John-street 
I  Fox,  James,  Esq.  Plymouth 

Foxhall,  Edward  M.  Esq.  71,  Baker-street 

Francis,  Charles,  jun.  Esq.  Belgrave  House,  Vauxhcdl  '• 
P  Franco,  Jacob,  Esq. 

Franklen,  T.  Esq.  Baglar  House,  Glamorganshire 

Franklin,  James,  Esq.  Dean's-place,  Berkshire     • 
P  Freeman,^  Stephen,  Esq.  Coventry 

Freese,  John,  Esq,  ,17,  Meeklenburgh-square 
p  Freir,  Chevalier  Cipriano  Riberio,  F.  R.  S.  F.  S.  A- 

French,  Mr.  J.  M,  ^^ee^titg-VflZ/e^^ 

Friend,  Mr.  H.  171,  Borough 

Fryer,  Edward,  M.  D.  53,  Upper  CharUtte-street^  Fltzroy^ 
square  '  -      '      ' 

pft  Fuller,  Mr.  J.  G.  St,  Jameses  street 

Fullerton,  William,  Esq,  Skeldon,  dyrshire 


Digitized  by 


Googk 


(    w*     ) 


Gleobenrie,  Sylvester  Lord,  F.  R.  $.   F.  S.  A.  29*  Ar^U^. 
p  Onalky,  WiUkm  Lord.  131,  Shtme-Mtrttt 
Greville,    the    lion.    Robert,    F.R.S.    F.8.A.    F.L.S. 
F.  H.8.  Riekwumd  HUi,  Smmy 

ft  GttitakeU,  Tboioas.  Esq.  229,  Benurndsey 
ft  Galloway,  Mr.  Alexander,  6^,  High  Boibttrn 
P  Galton,  Samoel,  Esq.  Dud$Um,  near  Birminghtm 

Garling,  Mr.  Heory,  IS,  IMtie  Jamcs'st^  Be^arif-rmp 

Garoett,  Robert,  Esq.  l%  AUermanbmy 

Garrock,  Capt.John,  12,  South  piace^  Kenmngtum 

Gaskio,  Mr.  S<.S. 

Gates,  Mr.  Thomas,  23,  Newg&te^treet 

Gaiitier,.Joha  Lewis,  Esq.  Ti&n'Him99'yard 

Gmy,  Mr.  Moses^  36i  Canrnfltiktin  streH 

Geanr,  Mr.  Thonas 

Geddes»  Arthur,  Esq*  26,  CraoeH-str^ 

Gbrimes,  WiUiais,  Esq.  4J[>,  LmdgtOe^itrett 

Gibbons,  Mr.  J.  $,  Rffd-Cross- street 

Gibbons,  Mr.  Jolin,  6»  Kmg'Streety  X^krkenwM 

Giles,  Peter,  Esq.  Streatkm  P^k,  Surrey 

Gill,  Thomas,  Esq.  125,  Str^d  ([Cbairman  of  Ibe  Com- 
mittee of  Mechauics.) 

Gillett,  Gabfiel,  Esq.  25,  Guilford-street 

Gillmao,  William,  Esq.  ffankhdldings,  HamhiU 

Glanfield,  Mr.  J.  Bedford 

Glasier,  William  Richard,  E^q.  1 1,  Parkst^  tVestmnsttr 

Gledstanes,  J.  H.  Esq.  1 1,,  Regent-street 

Gold,  Mr.  Joyce,  103,  Sfm-kme,  Fleet-street 

Goodwin,  Charley,  Esq.  1,  WiUwnrsireet,  AiefyM 
p  Goodwin,  H.  Esq.  21,  Lower.jEast  Smit^d,  ^  Jl^kckkeatk 

Goodwin,  Joseph,  Esq.  CarUan  House 

Gordon,  Aleaander,  S.  Esq.  35,  Ely-place 

Gosling,  William,  Esq.  SyPcrtkmdrpkce 

Gossett,  John,  Esq.  fju^eock-ahbey^  Ckippenkmmy  Wilts 

Grant,  Rev.  Johnson,  Warringtm 

Grant,  T.  Esq.  Bid^wrd 

Granville,  A.  B.  MvD.  F.R.8*  F.JLS.  M.R.S.  8,  StmUe-row 
f  f  Graves,  William,  Esq.  Wareffife 

Gray,  Mr.  SamMel  F.  Apothecams  HajU 
p  Gray,  Walker,  Esq.  2,  Water^lmu,  Tower 

Gray,  Mr.  W.  M. 

Green,  James,  Esq.  Fufcon  Glass-hoH^,  Bhcftfruirs  Bridge 
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Greeoy  Mr.  Jamea,  9,  Cokhester'^sireet,  WkiUehapet  ^ 
F  Green,  Peter,  Esq.  Crookkam^  Berks. 

Greeo,  Mr.  WilHam,  Laytonstone 

Greening,  Mr.  Wiiliam,  Brick-lane,  Old-str$et  . 

Greenwood,  John,  Esq.  Manchester 
P  Gregory,  Richard,  Esq.  56,  Berners-street 

Gregson,  Matthew,  Esq..  Ldverpoot 

Grice,  Mr.  Wm.  Hawkes,  3,  New  Band  street 
pft  Griffith,  Edward,  Esq.  Ymmwlch,  Carnarvonshire 

Griffiths,  Frederick,  Esq.  12,  ArgyUstreet 

Grimble,  Mr.  James,  jnn.   Eim*strut^  Grays Inn-lan$ 

Grimshaw,  Mr.  John,  Sunderland 

Groom^  Mr.  John,  35,  Brompton-raw 
r  Grote,  George,  Esq.  Threadneedle-^treet 
T  Guest,  Josiab,  John,  Esq.  Merthyr  Ttdtit 

Gultett,  John,  Esq.  Exeter 

Gunby,  John,  Esq.  Bcrdersky  near  Birmingham 

Gunnel,  Samuel,  Esq.    . 

Gay,  John,  Esq.  Croydon 
p  Gwilt,  George,  Esq.  F.  A.  S.  Untan-street,  Borough 

Gwinnety  Theodore,  Esq.  Cheltenham 

H. 

♦ft  Hardwicke,    Philip,   Earl    of,    K.  G.    F.  R.  S.  F-  S.  A. 
M.  R.  I.  St,  Jameses  square 
*  Harrowby,  Dudley,  Earl  of,  F.  S,  A.  39,  GrosvenoT' square 
Pft  Henniker,  John  Lord,  F.  R.S.  F.S.A.  LL.  D.   D.C.  L. 
M.  R.  I.  A.  Grosvenor-square 
Hanmer,  Sir  Thomas,  Bart.  F.  R.  S.  Hanmer,  Flintshire 
Heme,  Sir  William^  Maidenhead 

Hack,  Thomas,  Esq.  Bear  Garden  Iron  Works,  Bankside 
Hague,  Mr.^  George,  Manchester 
Hake,  John,  Esq. 

Hakewill,  Henry,  Esq.  3,  Hinde^street,  Manchesier»Sfuare 
Hall,  Captain  Basil,  R.  N.   F.R.S. 
Hall,  Humphrey,  Esq.  15,  Alhiof^strettj  Blaekfriars 
Hallett,  William,  Esq.  Farriagifofi,  Beri» 
Hamilton,  James,  Esq. 

Hamilton,  John,  Esq.  31»  Berwick-street,  Soho    •     • 
Hamilton,  Robert,  Esq.  Norwood 
Hamilton,  Mr.  Thomas,  65,  St.  James*^sireet 
Hamlyn,  Charles^  Capt.  R.  N.  30,  Albcmarle-atred 
pft  Hammerton,.Chartes;  Esq.  WhiU  Friars  Dock 
Hammett,  James  Esdaile,  Esq.  21,  Lombard-street 
FoL  xxxniiL  (h) 
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Hsmmcmd,  J.  M. Z§q.  i,  Drnxr-fUet^  KenirMt 

Hammond,  J.  W.  Esq.  29.  Waod-tirtet,  %fftaifidh 

Hancock,  Samuel,  Esq.  21,  Nortkumberfand-strat 

Hannam,  PHer,  Eaq.  N&nkb&m'amrt,  Deal 

Hannam,  William,  Esq.  Piazza  Chamhen,  Cogent €far den 

Hantard,  James,  Esq.  7$  Seutkamptim^treetf  Bleomshtry 

Hansard,  Luke  G.  Esq.  100,  Great  RngseU-street 
ft  Hausard,  T.  C.  Esq.  11,  Saliebmy-stiuare 

Harcourt,  C.  H.  Esq.  9»  ^ewman-strett 

Hardie»  David.  Esq.  ^^,  Sautkampton-rtiw 
»  Harding,  John,  Esq.  Finhall,  Dewn 

Harding,  Thos.  Esq.  \6,  Mount-row,  Maunf-ft.  Lambeth 

Hardwicky  Philip,  Esq.  36,  Great  Marlborcugk'itnet 

Hardy,  John  S.  Esq.  I69,  Crreat  Surrey-Hreet 

Harper,   Edward,  E»q.    14,    Caroline-place,   Hampstead- 
road 

Harris,  Rev.  John,  Fdhigton 

Harris,  Robert,  Esq.  Reading 

Harris,  Salem,  Esq.  Richmond 

Harris,  Mr.  William  (Abroad J 

Harrison,  Mr.  A.  €amden  Town 
F  Harrison,  James,  Esq.  Little  Moorfields 

Harrison,  J.  R.  Esq. 

Hartl^,  Thomas^  Esq.  New  Bridge-street 

Hanrej,  Mr.  Robert,  Bow  Church  Yard 

HalcJiard,  Mr.  James.  Brewer-sh'eetf  Pimlico 

Hatchard.  Mr.  Tkpmas,  Ditto 

Haughton,  Richard,  Esq. 

Ha%«kiiigs»  Janiesy  Esq*  Albion-place,  Blackfriara 

Haycrafi,  W.  H.  J.  Esq.  Lewisham 
•F  Hayes,    Cbaries,    Esq.    at   Mr,  Stewart's,    Mttre^aari, 
Cheapside 

Haynes,  George,  jun.  Esq.  Swansea,  Glamorganshire 

Hayward,  Mr.  J.  P.  97,  Newgate-street 

Headeach,  Mr.  Cbaries.  Newport-street 

Heales.  G.  S.  Esq,  8,  Great  Carter-lane,  Doctors'  Commons 
f^  Heaver,  John,  Esq.  Spital-square 

tt  Heaviside,  John,  Esq.  F.  R.  S.  F.  S.  A.  14,  George-street, 
Hanover- square 
Pft  Hedges,  K.  R.  Esq.  30,  Dean-strtetf  Soho 

Hedges.  Mr.  R.  W.  Ditto 

Heflfer,  Mr.  George,  Carlisle-pbcet  Lamibeth 

Henchman.  Fr^ncb.  Esq.  58,  LaM-s  OonAdt^Ureet 

Henderson,  Mr.  Alexander.  Parh-Ume 

Hendrie.  Mr.  Robert,  1:2,  Tickbefme-street 

Heodrie.  Wm.  Esq.  17,  Bedford  place 
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Henley,  Mr.  W.  10,  Jiji$i^  afreet.  Gof/de9i^9g^an 
Hem^Ura  CafilfMP-M^r  Jacobi  R.  N.  \lf  Dukp-street, 

Pcrtland-flace 
Herbert,  Mr.  Wm.  1,  Farm-^trettn  Bp'kek^ 'square 
U^nipg)  Mr*  Charles,  9,  Neumanrstreet 
Hewet^  I4r*  fi«Qi7,  3,  Cannentury-hne 
Hewett,  Y^illitoi,  Esq,  R.  N. 
Hewitt,  Mr.  J9)QeB,.0^HtimmttJNs 
HiboD,  Mr.  William,  9»  Great  Distaff-lane 
HickniaD,  Mr.  William,  jRte^/aiM^^/ace,  C^jP^rTTbrntf^^freee 
Higdeo,  ^e(>rge  Byfiel^,  Esq.  Dfsnmark'hill,  Cav^prvoeU 
pft  HiggiBfi  J*  E^q.  %9y  throgmartim'Street 
Hill,  Mr.  William,  5,  P4^i^-Cro«« 
Hilton,  Nicholas,  £sq.  bwmonger^ane  . « 

HingestoD,  Mr.  John,  Simth'StretU  Finebury-placp 
HinxmaD,  John,  Esq,  TQjXireat  RueseU-street 
p  Hoare,  Charley.  Esq.  F.K.S.  F.H.S.  F.S.A.  37 »  Fleet- 

etTiPet^  Sf  LuMom^,  npar  Teignmouth 
tt  Hoblyn,  Thomas,  Esq.  F.  R.  S.  125,  Sloane-afreet  (Chair- 

man  of  the  Committee  of  Colopies  and  Trade) 
P  Hobson,  William,  Esq.  Mark  Field,.  Stam/ordrhill 
Hodges,  Hf  nry,  Esq.  Qfaphapt  Common 
Holbrook,  Mr.  James,  lO,  Pratt- street^  Camden-toum 
Holden,  Edward,  Esq.  39^  Hamilton-row,  Pentanville 
Uoldswortb,  A.  H-  Esq.  Dartmouth 
Holford,  Charles,  Esq.  F.  H.  S.  Hampstead 
Holland,  S.C.  Esq.  13,  Russill-^fuare 
Hollingworth,  Mr.  John,  Lomdan  Dock  Office 
Holme,  William,  Esq.  38,  Tkames-etreet 
Holmes,  Mr.  D. 
Holmes,  Mr.  H.  H.  Sunderland 
Holmes,  Mr.  William, 
Holtzapffel,  Mr.  I.  J.  Ckming  Cr»9s 
tt  Homfray,  George,  Esq*  Hirwain  Irpn-Yard,  EnrUstreet, 
Blackfriart 
Ptt  Homfiay,  SanMiel,  Esq.  M.  P. 
Hood,  W.  C.  Esq.  FmuchflU 
Hooper,  Mr.  John,  113,  St.  John-strut 
p  Hope,  H.  P.  Esq.  30,  New  Nor/olk'Street 
tt  Hope,  Eichard,  Esq.  19$  Great  Knight-rider-street 
p  Hope,  Thomas,  Esq.  F.R.S.  F.  S.A.  M.  R.f.  Duehuo- 
MtreH 
Hopper^  Thomas,  Esq.  42  Vjpper  Berkley  atr^t 
'Howard,  Edward  Edmund*  Esq.  11,  Yorkf place,  Baker-et. 
^    Howard.  WiUJam,  Esq.  1 1 5,  Otd-strtH 
Howe,  Joto,  £iq.  4,  St.  Dunitan'BhiU 
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r  Howell,  Edward.  Esq.  CheUetikmm 
Howdls,  Mr.  WiWam,  15,  White  Hmrt-row,  KeKukgUm 

p  Ho^r,  Michael.  Esq.  WMutm$Ufi0 

p  Hulks^  James,  Esq.  Chatham 

Holl,  Mr.  William,  9,  JTtii^V  Jrm^-hmldiws,  Weod-Ored 
HuHctt,  Joha.  Esq.  F.  H.  8.  2S,  AMtHn  Friairt 
Holme,  Dr.  Ball  Hayty  near  Leek^  Stafford 
ft  Home,  Joseph,  Esq.  (V.  P.)  M.  P.  F.  A.  S.  38,  Yorhjik» 
Home,  Mr.  Joseph,  108,  hong  Acre 
Home,  Robert  Montago,  Esq.  l5,  Castle-street,  Eothorn 
Hunt,  Mr.  Thomas,  Stable-Yard^  St.  Jameses 
Hunter,  Robert,  Esq.  8,  Cemftwi'St.  BrunawUk'Sqmn 
Hurle,  Henry,  Esq.  20,  Bedford-row 

t  Hurst,  Robert,  Esq.  M.  P.  Hwrsham  Park,  Sumj 
Hurst,  Thomas,  Esq  390,  Strand 
Hutchins,  William,  Esq.  25,  Hanover -square 
Hntcbhison,  Mr«  George,  £4,  Mortimer-street 
Hutcbon,  Thomas,   Esq.  Wamford-tomrt,  TkrogmwtM' 
street 

t  Hutton,  Mr.  Thomas,  Marsk 
Hyde,  John,  Esq. 
Hyde,  William,  Esq.  WUhmghhf  House,  Tottenham 

I. 

t  Ilchester,  Henry  Stephen,  Earl  of,  Burlington-street 

FAnson,  Edward,  Esq.  10,  Launxnee  Pountney-kme 
t  Idle.  John,  Esq.  KenUth-tonm 
loglis,  James,  Esq.  27y  Mark-lane 
Ireland,  J.  Esq.  28,  Old  Burlington-street 


Jackson,  Mr.  George,  Rathhone^lace 
Jackson,  John,  Esq.  4,  Billeter-lane 
Jackson,  Richard,  Esq.  31,  Park-street 
Jackson,  Samuel,  Esq.  4,  Great  PiUteney-street 
Jackson,  Mr.  Walter,  44,  Gutter-lane 

•P  Jackson,  WiUiam,  Esq.  Couzen-lane,  Upper  Tkai^es-drta 
ft*  Jacob,  Joseph,  Esq.  Michaels  Grove^  Brompton 

Jago,  Mr.  R.  H.  3,  Dyer's-tuildings^  Holhom,  Mi  &• 
Chiipel-plaee,  North  Endf  Fulham 

P  James,  William,  Esq.  New  BosweU-court,  andW^rmck 
Jearnid,  Charles,  Esq. 27,  Adam^.  East,  Maneh^tTH' 
Jellreo,  Joseph,  Esq,  F.  H.  S.  Fryem  Lodge,  East  itrmt 
Jenkins,  Charles  H.  Esq.  40,  Camutrthen-street 
Jennings  Heni^,  C.  Esq.  25,  Carbucton^rStreet 
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Jtming9j  Mrs. '25,  CarhUrtmt'Street 
P  Jennoun  Joshua,  Esq* 

JeoyiiSi  Rev.  George,  6,  Connaught-piace,.and  Bi^iHshmn 
Hall,   Cambridgeshire 
*  Jessupi  Wiiliam,  Esq,  Famingham,  Kent 
P  Johnson,  Mr.  William,  N^th  Fleet 

Johnson,  Mr.  Thomas,  jun.  2,  Lant-street,  Borough  . 

Johnston,  Mr;  h  41,  JUtdgate-hill 
P  Johnston,  Mr.  Robert,  Ntw-street- square  . 

Johnston,  Mr.  Robert,  68,  C<nmhill 

Jones,  Charles,  Esq.  53,  Gawer-street, 

Jones,  Charles,  Edw.  Esq.  Man^ld'place,  Kentish  Town 

Jones,  Mr.  David,  MUhmA 

Jones,  Daniel,  Esq.  darenee-hause,  KennBg/tim 

Jones,  Mr.  F.  5,  Ludgate-hill 

Jones,  James,  Esq.  41,  Smithfield 

Jones,  Mr.  James,  150,  High  Holbom  \ 

Jones,  John,  Esq.  27,  Brunswick- square 

Jones,  Mr.  Martin,  Belpidere-row,  Lambeth 

Jones,  Mr.  Thomas,  62,  Charing  Cross 

Jones>  Thomas  MqrtoBi  Esq.  Boston,  Lincolnshire 

Jones,  William,  Esq.  26,  Parliament-street 

Jones,  Wm.  jun.  Esq.  84,  Great  Russell- street 

Jopling,  Mr.  Joseph,  24,  Somerset-street,  Portman-sq. 

Jorden,  John  Stubb,  Esq.  Birmingham 

Joy»  Mr.  Robert,  Covent-garden-piazza 

Jupp,  William,  Esq.  37>  Old  Broad  street 

K. 

Keith,  George,  Vise.  6.  C.B.    K.C.    F.  R.  S.  M.R.L  45, 

Haxley-street 
Kingsmill,    Sir    Robt.    Bart.    F.  H.S.    Sidmonton-house, 

Southampton 

Kay,  Richardi,  Esq.  Manchester 

^    Keane,  Edward,  Esq*  JO,  St^mand's-inn 

Keene,  Samuel  Browne,  Esq.  23,  Red  Lion-^uare 
Kendall,  Edw.  Aug.  Esq.  F.S.  A.  4,  Cumberland^lactf 

Mary-le-hone 
Kendrick,  Dr.  James^  M.D.  F.L.  S.  Warrington 
Kennedy,  Lewis,  Esq.  F.  H.  S.  b6f  Si.  Jamersstreet 
Kennion,  Peter,  Esq. 

ft  Kent,  Samuel  Luek,  Esq.  London  Watt 

Kepp,  Mr.  Richard,  42,  Chandos-sireet,  Covent-gardm 
Key,  William  Cade,  Esq.  30,  Abckureh-lane 
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Kidder.  Mr.  Joiin, «,  Sifmtui 
tt  Kidmao,  Joho,  Esq.  Raefuei-camt,  Fhet^^Urnt 
KiiMkr,  Mr.  Clwrles*  l,  Ckeaptide 
Kioder,  Mr.  Robert.  Ditto 
Kiug,  Mr.  W.  R.  1,  Ccdt-itme,  Snauhhill 
King,  WUUam.  Esq.  4,7,  Giameester-ftacey  Parimen^^t^c 
Kingston,  John,  £»q. 
tt  Kirkby,  William.  Esq.  Ex^hetma^jfice,  Tmpk  (Cteirman 
of  the  Committee  of  MiB^lliciwotiB  Matters) 
Kirkpatrkk.  Mr.  Heary,  72,  tVelbedt^trtH 
Kirkup,  F.  Esq. 

Kleft.  Mr.  Wttfiam,  255.  High  HM^m 
Kiught.  Mr.  Joseph,  40,  Lewniir^^mare 
Koowly^  Wiiyun.Coek.  Esq.  W6o4^m  Farm,  mar  I^M^m, 
i^if  f If  r 

L. 
••  Liverpool  Robert  Baiiks,  Ear!  of  V.  ^.  K.  G.  f.^R-S. 
F.H.S.   Fife^we,  fVhit^haa,   Contbe-hmst,  King- 
si9m,  4r  Watmer-coMe,  Kent 
T  Lereo.  iUexander,  EaA  of 

»  Leicester,  Sir  John,  Baft  25,  BilUtreei,  Berhekj^'siuare, 
and  Tahlej^'hatl,  Cheshire 
Lubbock,  Sir.  John  Wilfiam,  Bart.  25,  St.  Jameis^Uee 
p  Laurent,  Sirfraficit 
P  Lewes.  Sir  Watkin,  V.  P. 

Laing,  Mr.  Dtvid,  25,  Ctare^rtet,  eUtremMa 

Lake,  Mr.  Samuel.  ],  Alfred-place,  Bedfard-square 

Lamb.  Alexander,  Esq.  26,  Prince's-itre^t,  Bank 

Lambert,  James.  Esq.  -7$  Bedford-row 

Lambert,  John,  Esq.  America  . 

p  Lambton.  John  George>  Esq.  M.  P.  15,  Cievekna-r^m 
tt  Langdoii,  Mr.  William.  28,  Great  Russell-strut 

Langridge.  W.  B.  Esq.  Lewes,  Sussex 

Lark.  Henry.  Esq. 

Lawes,  William,  Esq.  4.  Iitner  Tmple^oMe 

LawrtMS.  W.  E.  Ewq.  ^,  THiri^y-afiai^ 
p  tt  Umao^  Heniy.  Esq.  n,  Be^drd^wthet,  Btdfi/r*4^ 
P  Lawson.  Johnson,  Esq.  I)tf to 

LawtdH.  Mr.  John,  35,  Eiint^ea,Sm\iiw4liU 

Leadbeler.  Mr.  Rkhai4.  %  ^pmevr^trvit,  m^io^tim' 
square 
p  Leader.  Henry,  Bsq.  90,  iirhat  &L  Hei^'i 

l^ana^.  Mr.Geoi]ge^ 

Leave,  Mr.  H.  Jmm  Hios.  %,  iJncOn'^'hin^JIUIdB 
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Jm^  M»n^  Slq.  Q»i^«i  Garden*  Pakc€^rd , 

Lee,  Henry,  Esq.  30,  ChiaoeilrStreet 

Lee,  Henry,  jun.  Esq.  Ditto  , 

Lee,  J.  Esq.  Z)i«^o 
tt  Lee,  J.  F«  Esq.  LL.  D.  J}oct<irs  €ommon$ 
P  Lee,  Stephen,  Esq.  jRoya/  Society  Clumbers 

Lees,  Wiliiam,  Esq.  Ordnance^&ffke,  Tower 

Lefevre,  Charles  Shaw,  Esq.  1^ A.  M.  P.  F.  R.  S.  F.S.  A. 
4,  NeUh$tre$t,  Spring-^rardena 

Lefevre,  Chafle§Sbinr,iun.Esq.  99,  Great  Emfell-street 

JUtfioijrt»  Mr.  Col.  Church-cmrt,  Walbrook 
P  Leigh,  John  George,  Esq.  F.  H.  S.  High  Leigh,  Cheehiarc 

L\E!l^a9(»  Henry,  Esq.  IXsrset-etreia,  Portman-tiqufti  e 

Le  Mesurier,  John,  Esq.  Alderney 

Lethbddgt»  Mr.  J. 

iJsUlooi^  Samoelj  F.  Esq.  27>  Greitt  George-atreet 

Levien,  Mr.  H*  ^9  Lou^  Chq^rUtte-^t.  Bedfard-square 
p  L^vi«|»^  Sctomon,  E^q.  12,  EUzaheth-place,  Kenni»gtotk 

Lenit,  Mr.  Lewis,  Si,  Minorite 

Lewer»  W.  H.  Esq.  Brewerp^  Pimlico 
p  Lewis^  Thomas,  Esq. 
tt  Lewis,  William,  Esq.  F.  U  S.  Uendon  (C^airm»D  ef  the 
CiwiniiUee  of  Colotiies  ao^  Tnuls) 

Lewis,  Mr.  WiUiaaa,  4^  Nassauretreet,  Soho 
p  Liddall,  Wm.  E^q.  KUdfmnenge^  mar  PiuMmg^  Yorhhire 

Lincoln,  Mr.  Charles,  190,  high  Holborn 

Lincoln,  Mr.  Henry  C.,  Ditto 

Linc»Jbl,  Abraham,  Esq.  33»  Jlighburif-pfacc 

Ljndo,  L  Baq*  S^  Chutreh-^treet,  Spit$dfie14$ 

Lindsay,  Reverend  John,  Dulwkh  College 

Llewellyn,  John,  Esq.  PeUagare^  Gkunorgim 
p  Lloyd)  WiUiam,  Esq. 

Lloyd,  William,  Esq.  36,  W^wiehHtreel,  Gobkn-^mre 

Lock,  Samuel,  JQO.  Esq.  ^15,  Oxford-street 

Lockwood,  Anthony,  £^q.  Canada 
.    Lockyer,  James,  Esq.  41,  Ckwland-Hreet,  Fiifse^^^uare 

Long,  Mr.  Richard,  2r7«  HighUoUform 
p  Lovedeo,  Edwattl  L.  Esq.  LL  D-  F.  R.  S.  F,  S.  A-  F.  L.  S. 
and  F.  H.  S.  Bimot  Park 

Lovell,  Mr.  George  9^  Wilmot-oiatut^  Brtmsmck-sfUttre 

Lovell,  Mr.  Thomas  6B.  Red  JUmi^fr vef ,  UoOom 

Low,  Mr.  Robert«  330,  Stromd 

Lowe,  George,  Esq.  JDerlf^ 

Lowe,  L  E$q. 

Lowell,  John,  Esq.  35,  Pvdding-lam 
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tt  Lumley,  WiHiam,  Esq.  UntMi^nn'fieUk  (tMniiQ  of 
the  Committee  of  Acoeonls) 
Lund,  Mr.  Thomas,  57,  C&mkill 
Lynde,  William  Joho,  Esq.  Bank  of  Englmi 
LjBBf  George,  Esq.  5,  Hmehgk^wmii,  Ckthu 

M 

^  Macclesfield.  Georfee,  Eari  of;)F.  R.  S.  F.  H.  $.9-,  (^^Mt- 
Hrett^  Sf  Skerbame-taitit,  OxfwrdMMm 
Mansfield,  Earl  of,  F.R.S.  F.S.A.  M.R.I.  Cm^od, 
MMMuex 
9  Manveri,  Charles  Earl,  13,  Purtman-Mqmre^  umiThmi- 

Moriey,  John,  Eari  of,  LL.  D.  F.  R.  S.  M.  R,  I. 
•  Morton.  Geor^^,  Earl  of,  (V.P.)   K.T.   F.R-S.  F.S.A, 

M.  R.  L  P.  H.  S.  39,  Wimpolt-Urcet 
T  Mouiitnorris,  George,  Earl  of,  F.  R.S.  F.S.A.  F.LS. 
5,  ArUngtoH'Street,  Bf  Ariey-kaU,  nasr  BewtUof 
Milford,  Richard  Lord,  Jamet-flmef,  WegtmimHir 
Murray,  Lord  James,  F.  R.  &  F.  H.  &  (Ahnod) 
9  Mooclon,  Hon.  Edward,  46,  Portlamd-fiate 
p  Mac  Pherson,  Sir  Joha,  Bart  F.  S.  A.  Bmmptm  Gme 
Morgan,  Sir  Chas.  Bart.  M.P.  F.H.&  77,  P^^^ 
Jhdtgar  Mmue^  M&ntwMtluhire 

4t  Maherly,  Joseph,  Esq.  23,  Bedf^rd-r^w 

Macarthar,  Jol^n,  Esq.  11,  Aew-strtet^  Skoe^bm 
M*Cormick,  Wm.  Esq.  17,  Upper  Gawer^reet 
Mac  Donald,  Mr.  Thomas, 
p  Macgflraji^,  Simon,  Esq.  Suffblk4mu 

Mackenae,  A.  J.  Esq.  15,  Pravidmee^aw,  Finshmy 
Maekensie,  Mr.  Frederick,  46,  Fritk-sireety  Soko 
Mackenaie,  Mr.  John,  30,"  hrydgu-street,  Covent  Gsfdw 

4f  Mackmtosh,  Ewen,  Esq.  10,  Haym^ket 

MKkintosh,  Robt.  G.  Esq.  2,  Cresceni-pL  BurUm-mK^^ 
Macklew,  Edward,  Esq.  81,  Pkcadilfy 
Macpherson,  Richard',  Esq.  76^  Lombard-Street 
Magovem,  Mr.  P.  92,  Newman-itreet 
Magrath,  Mr.  Edward,  26,  Wcpd-^eet,  ChtaptH^ 
Mainwaring,  Mr.  John,  Chkheeter'Tents 
Mainwaring,  Thomas,  Esq.  51,  Strand 
Maitland,  Ebeiieier,  Esq.  Clapkam  \ij 

r  MaiUand,  Ebenezer  FuUer,  Esq.  M,  P.  F.  S.  A.  a*^F* 
Par*,  Berki. 
Malam,  Mr.  John,  i,  Rmne^T^smve,  WatmM^r 
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Mallcett,  Mr«.Jobii^  12»  Newgoie^treet 

Maiider,  J.  Kilaud,  Esq.  50,  Cannon-street 
P  Manley,  Admiral,  J.  C.  Wallwgfcrd 

Maostield,  Jam^s,  Esq.  James-street^  Bedford-row 

Maolon,  Mr.  William,  14,  South-Hreet,  Gr€9ve»dr^uare 

Marreco,  A.  J.  F.  Esq.  8,  Justin  friars  Passage 
.    Marriott,  Mr.  Henry,  64,  Fket-street 

Marsacky  Lieut.-Colooel,   17,  Keppel-street 

Marsack,  Edward  Ctattde,  Esq.  6,  Rebertstreety  AdefpM, 
A  CmfershamforkiOxon 

Marsden,  Robert,  Esq.  5>,  Bedford-street,  BedforAsquare 

Marshall,  Mr.  Thomas,  Mount-street,  WMtechapel 
F  Martin,  Henry,  Esq.  13,  Sackville-street 

Martyn,  the  Rev.  Thomas,  Cambridge 

Martyr,  William,  Esq.  Knockholt,  Kent 

Maskall,  Mr.  R.  8,  55,Basinghall-street 

Maskall,  Mr-  W.  H.  Mitre^owrt,  MUk-street 

Mason,  Mr.  I.  F.  Alden^am-Udge^  SU  Albams 

Madon,  Philip,  Esq.  Worcester 

Matthews,  John,  Esq; 

Matthews,  Mr.  Luke  f  abroad  J 

Matthews,  Mr.  Samuel 

Matthews^  Mr.  Wm.  Thomas,  3,  LeadtnhaU-street 
V  Maude,  Thomas,  Esq.  13,  Great  George- street 
ft  Maudslay,  Henry,  Esq.  Westminster-road 

Maudslay,  Thomas,  Esq.  Ditto 

Maurice,  Mr.   D.  S.  4>  Ilowford'-buiidings,  Fenchureh- 
street 

Mawley,  Edward,  Esq.  28,  Lower  Thamhaugh'^treet 

Maxwell,  Marmaduke  Constable,  Esq.  Everington,  York- 
shire 
p  Mayae,  John  Thomas,  Esq.  F.  R*  S.  and  F.  S.  A.  (abroad) 

Mayor,  William,  Esq.  7,  Sebbon's-buildings,  Islington 

Medlaod,  James,  Esq.  Union-place^  Kent-road 

Meheux,  John,  Esq.  F.  S.  A.  52,  Hans-place^  Shame-strut 

Meikleham,  Robert  Stnart,  Esq. 

Mendham,  Mr.  Samuel,  CamhsrweU 
p.  Menzies,  Jt>hn,  Esq.  Pittfoddles,  near  Aberdeen 

Merac,  Mr.  M.  L.  P.  Mr.  Thomas%  26;  Change-alley 
ft  Meredith,  Geor«;e,  Esq.  F.  S.  A.  6,  Nottingham-place 
ft  Meredith,  William,  Esq.  3,  Harley-place 

Merrifield,  Mr.  James,  7,  Princes-street ,  Bedford-row 
p  Meyer,  C.  P.  Esq.  Enjield,  Middlesex 

Meyer,  P.  J.  Jun.,  Esq.  88,  Great  Portland-street 

Meyrick,  Owen  Putland,  Esq.  F.R.S.  F.S.A.   Uoda^on, 
Angiesea,  and  V^perHarl^-^ret 
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MicUethwftite,  Mr.  Deanat,  Jokm9om^$  t^lw-hmuef  Bkck- 

frierg-rgad 
Middleton,  Rev.  John,  Mdhowrme,  Derhf 
MiMleloii^  Peter,  £«q.  SUn^eld.  Ycrk$hirt 
Middleton,  Wiliwin,  Esq.  6 1,  St,  Jamea's-sircd 
tt  Midgley,  G.  D.  Esq.  49,  Strand {ChdmoSin  ^i  tbe  CmwHr 
tee  of  Chenmlrj) 
Mien,  Mr.  John,  Simtk  Awterica 
Milbam,  Mr.  William»  Bombay 
tt  Mildred,  Daniel,  Esq.  F.H.S.  21,  FUubmy^sfKm 
Miller,  Mr.  Oeorge»354,  Strand 
Miller,  Gtleii,  Esq.  152,  Bigkopagate-Ureet 
P  Miller,  John.  Esq. 
Miller,  Mr.  John,  69,  Fleet-street 
Miller,  Mr.  J.  H.  107»  SwaUow-street 
Milles,  Thomu,  Esq.  4,  NewsqparB,  IdntMsIwn 
Millington,  John,  Esq*  6»  Lagh-strtet^  Brunrnkk-^fun 
p  Mills,  AWahtui.  Esq.  Ordtumcc  Q^cc;  i>iiM'ii 
'  Mills,  A.  A.  Esq. 
Mills,  Mr.  Joseph,  40,  Great  Russell-street 
Mills,  Samuel,  Esq.  20,  finsbun/^place 
Mills,  T.  Esq.  20,  Di«« 

Miitchin,  Tfaonmi^  Esq.  9,  Norfsik-atsreet^  Strand 
tt  Minier,  WtUian^  Esq.  F.  H.S.  3,  Adelpki-imme 
Mitchell,  Mr.  Wtilwnv  Tyne  Mermry,  Newsattk 
V  Mitford,  George,  M.  D.  Bertram-h^sBc,  Berks 
M«atague,  Mir.  Gr^orfe 
Ptt  Moore,  Daniel,  Esq.  F.  R.  S.   F.  S.  A.  F.  1-.  6.  P.  H- S. 
«,  UncMs-lnn  (Cbairmaa  of  the  CoiflffiiUee  ^  Cor- 
respondence and  Papers) 
rtt  Moore,  George,  Esq.  F.S.A.  F.L.S.  M.R.L  59,I<ww 
nomhaugh-strwi,  Uedfin'd-sqmireiChmraanoi^ 
Codbinitti^  of  Correspondence  and  Papers) 
Moore»  Joseph^   M.D.  Great  Queen-street,  UmcUi^' 

JUlds 
Moore,  Peter,  Esq.  M.P.  73,  Gloucester-piacs 
tt  Moore,  Thomas,  Esq.  F.S.A.  H^nden 
Moorman,  Mr.  Thomas>  I6,  Old-street 
'Morant,  Mr.  George,  88,  Neto  Bond-strtet 
Morgaa,  Thomas,  Esq.  13,  Sawage-gardens 
Morris,  Charles,  Esq<  1,  tireat  Cumberknd-phte 
Morris,  Joseph,  Esq.  24,  Narthumberland-stra^ 
Morris,  Mr.  WilUam,  34.  Uldtao^b^treet 
Mociison,  Janes,  Esq.  105,  Fore-street,  and  Boxkgf^^ 
Moss,  Mr.  Thomas,  iMmibeth 
Mott,  Mr.  George,  20,  Bssex-di^t^  Strand 
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Mount,  Richurd,  Esq.  LmftanstBne 
Moxon,,Georg*,  Esq.  40,  Cannon-strtet 
Mullens,  Mr.  James,  8,  Marchmont'^treet 
Mulready,  Willikm^  Esq,  R.  A,   Kensington  Grmfel  PiU 
Muss,  Mr-  Charles,  53,  Warren-street ^  Fitzrop-square 
Mutlow,  Mr.  Henry,  3,  York- street,  Covent  Garden 
p  Myers/Thotnas,  Esq.4|  Tiiney-^treet,  Mayfavr 

N 

p  Norfolk,    Bernard  Edward,  Duke  of,    F.R.S.    F.S.A. 
F.  H.  S.  St.  James's'Sq.^  and  Arundel  Castk,  Sussex 
♦♦ttNorlhumbcrland,  Hugh  Duke  of,  (V.P.)  K.G.  F.R.S.  F-S-A. 
Northumberland'housct  Sion-house,  Middlesex,    and 
Alnwick  Castle,  Northumberland 
tt  Northampton,  Charles  Marquis  of,  F.S.A.  Castle  Ashby, 
Noithampton 
Nortbesk,  William,  Earl  of,  Rose^Ml,  Winchester 
Nepean,  Right  Hon.  Sir  Evan,  Bkirt.  F.  H.  S.    Laders, 
Bridport 

Neeld,  Joseph,  Esq.  31,  NorfoHc-Hreet^  Strmsi  - 

Neesom,  Mr.  Williain,  Providence-street,  City-raad 

Nelson,  John,  Esq.  Doctors'  Commons 

Neville,  WilliaiB,  Esq.  51,  Fleet-strut 

Newby,  J.  W.  Esq.  48,  Pohmd-street 
•tt  Newcomb,  William,  Esq.  190,  Fleet-street 
tt  NMman,  John,  Esq.  Aiton,  Hants 

Newman,  John,  Esq.  Bridge-house,  Toolty-street 

Newport,  Henry,  Esq.  3,  North-place,  Gray's  Inn-lane 
p  Newton,  Andrew,  Esq. 

Newton,  Mr.  James,  6d«  Wardwr-stieet 

Newton  Robert;  Esq.  Norton-house,  Derbyshire 

Newton,  Mr.  VVilUam,  66 »  Chancery-lane 

Neyva,  Joseph  da  Cunha  Periera,  17,  Artillery^place 

Niblett,  John,  Esq. 

Nicholas,  Nicholas   Harris,  Esq.    10,    Crown-offie^ras^^ 
Inner  Temple 

Nicholson,  H.J.  B.  fiiq.  M^ialen-^uM,  Oxford 
tt  Nicol,  George,  Esq.  S^,  PMMall 

Nieol,  Robert,  Esq.  %  )Stap!e-Inn 

Nimmo,  A.  Esq.  Ireland 

Mode,  Mr.  SoKiliel,  i«0,  Ftm-itreet 

Nockoldi,  MarHn,  Esq.  ^THug* 

Noliekeos,  Joseph,  fi)»q.  ft.  A.  9,  M^Amtr-street 
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Nooneo.  Joho,  Esq.  F.  H.S.  Goitembmrg 
Norbury,  Mr.  Joseph,  202,  WhittcA^el 
tt  Nordcn,  Mr.  J.  P. 
P  Norris»  John,   JBsq.   Hughmden-hause^  High  Wycmhcy 
Berks 
NorthalU  Mr.  W.  K.  JVoftfcrhampUm 
Nortbey,  Willwro,  Esq.  M.  P.  27,  Brutcm-street 
Nortbbouse*  Mr.  Wid.  19,  Great  Russell-st.  Cavent-gerdm 
Norlon,  T.  F.  Esq.  Aldetsgate-sireet 
Noyes,  Charles,  Esq.  Board  of  Trade,  WhitehaB 
Nagent,  Admiral,  47,  bryanetome-square 
Nnttcr,  James,  Esq.  Cambridge 


Oakes,  Miss — ,  Mitcham^  Swrey 
P  Oakley,  BeujamiD,  Esq.  F.  H.  S.  36,  Tamtock-place 

CBiyeo,  Denoi^  Esq.  Craven-street 

Oilj,  Mr.  John,  292,  Strand 

OTCeliy,  Colooel 

Oldenibaw,  Mr.  Robert,  Lower-street^  Islington 
p  Olive,  Jerembh,  Esq.  44,  Baker-street 

Oliver,  Mr.  Robert,  3,  BeWs-buiUings,  SaUabvnf-sqmt 

Osmond,  Mr.  Stephen,  17,  lAttk  Tower-street 

Osorio,  Abraham,  Esq.  12,  iamb's  Conduit-street 

Overtoo,  John,  Esq.  Rainhamt  Norfolk 

Outhett,  Mr.  J.  10,  Vauihall-terrace 

Owen,  Mr.  Thomas,  2l>  Great  Russell-st.  Covent  Gatim 


P  Portland,  William  Henry,  Duke  of,  F.R.  S.  &  S.A.  Pi^ 
cadilfyt  Bolsover-castle,  Derby,  ifc*  Sfc.  < 
♦•  Prudhoe,  Algernon,  Lord,  F.  R.  S.  Northumberhmd-kme 
Peel,  Right  Hon.  Robert,  M.  P.  12,  Great  Stanhope-dnd, 
May-fair 
*  Pusey,  Hon.  Philip,  35,  Grosvenor^nare 
♦tt  P««lf  Sir  Robert,  Bart  (V.  P.)  i6,  UpperGrosvenor-st, 

Packer,  William,  Esq.  Great  Baddmo,  Essex 
Paine,  Mr.  William,  ElUott's  Brewery^  Pimlko 
Pakenbam,  William,  Esq.  Clerk  of  the  Works,  Twer 
Paletborpe,  Mr.  T. 
tt  Palmer,  Mr. H.  R.  8,  Narthumberlanddreet,  Strmd 
Papworth,  John,  Esq.  6,  Bath-place^  New-road 
Parker^  Mr.  J.  C.  25,  Whitcomb-street 
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ff-  Parker,  BamueU  Esq.  ;  .     > 

Parker,  Thomas,  Esq.  37>  Bemer'^-street 
Parkes,  Josiah,  Esq.  Warmek 
tt  Parkes,  Mr.  Samuel,  F.L.S.  go,  GcsweU-sfreet , 
Parkin,  Mr.  Richard,  40,  Bed/ordstreet^  Strand 
Paikins,  William,  Esq.  Adeiphi  Wharf 
Farminter,  George,  Esq.  Earlrstreet,  Blaekf riots 
Parraly,  Levy,  Esq.  Pall-MM 
Parry,  Thomas,  Esq.  Hope  Ofice^  Jjudgate-kiil 
Parsons,  Witliam,  Esq.  High-street ,  Leicester 
Parvin,  Mr.  Richard,  Ash-terrace f  Hoxton  . 
Paterson,  Mr.  William,    l6,  Beckford-^ow,  Walworth 
Patrick,  Mr.  John,  94,  Newgate-street 
PaUlsall,  Stephen,  Esq.  Change-alley 
Payne,  Mr.  William,  9,  Southampton-street,  Strand 
Paynter,  John,  Esq.  64,  Coleman- street 
Peache,  Mr.  William,  Pedlar* s-acre^  Lamheth 
Peacfaey,  General,  Yarmouthy  Hants 
Peacock,  John,  Esq.  Bruton-street^  Berkeley -square 
Peacock,  R.  Esq.  47,  Chancery-lane 
p  Peacock,  Mr.  William,  18,  SaltMbury-square 
Pearce,  William,  Esq.  5,  Craig's-court  .    • 

ft  Pearsall,  James,   Esq.  145,  Cheapside  (Cbairman  of  the 
Committee  of  Manufactures) 
Pearson,  Charles,  Esq.  St*  Helen'splace 
ft  Pearson,  Rev.  William,  LL.D.  &  F.R.S.  East  Sh€m      , 
Peckston,  Mr.  Thomas,  42,  Marsham-street 
Peel,  Jonathan,  Esq.  30,  Bucklersbury 
.  Peel,  Robert,  Esq.  Manchester 
Peirce,  Clement  Anthony,  Esq.  57»  New  Bond-street 
Pellatt,  Mr.  Apsley,  jun.  l6,  St  Pauts  Church-yard 
Pellett,  Stephen,  M.  D.  49*  Weymouth-street 
Penn,  John,  Esq.  F.  H.  S.  10,  New-street y  Spring  Gardens^ 
and  Stoke-parky  Buckinghamshire 
.  Penn,  Richard,  Esq.  Secretary  of  States  Office 
-ft  Pcpys,  William,  H.  Esq.  F.  R.S.  F.  H.  S.  24,  PouUty 
P  Percival,  Richard,  jun.  Esq.  76»  Lombard-street 
p  Perin,  W.  P.  Esq.  F.R.S.  F.S.A. 
Perkins,  Jacob,  Esq.  69,  Fleet-street 
.    Perry,  Mr.  Ebenezer,  39,  Spencer-street,  Nm-thampton- 
square 
tt  Perry,  James,  Esq.  F.  H.  S.  143,  Strand,  and  Tatistock- 
place 
p  Perry,  John,  Esq.  6%  Montague-square 
P' Perry,  Philip,  Esq.  Ditto 
Peter,  WMsaa,  Esq.  2^,  Lower  Cadogan-pkee 
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F  Petit,  Louis  Htjes,   i^q.   F.R.S.  F«&A*  F.LS.  9> 
Lincoim'M  htm 
Peto»  Hennr,  Esq.  31,  Utik  Britain 

T  Pettiwud,  Roger,  Esq*  F.  R.  S.  F.  S.  A.  F.L. S.  ¥. H.S. 
Peyton,  Eiduud,  Esq.  10,  Cook'&Hscwrt,  Curq/^rf^ 
Phillips  Charles,  CapU  R.  N.  30,  Jlbmmto-^bnt 
PhiUips,  Junes,  £«q.  49»  Brmpion^om 
Phillips,  Mr.  Richard,  Mdit-hUU  Upper  Thmn^tnd 
Phillips,  Mr.  WilUam,  54,  i:f«^  HoUnnm 

p  Phillips,  WiUiMH,  Esq.  23>  CoMJidisAnffiMre 
Phillipps,  Leonard,  Esq.  WoMdswcrth'road 
PbiUipps,  Mr.  Leooanl,  jun.  Partsmouth^a4f  V0ium 
Philpot,  Benjamin,  Esq.  Stamford-itnet 
Phipps,  John,  Eaq.  13|  Paper-huilding9y  Temifk 

p  Pftfichell,  Cbaries,  Esq.  26,  JSew  Notifoik-Mtred 
Pieters,  Rev.  John,  bxvmkyy  Kent 
Pil^eon,  Jobo,  Esq.  S,  CUpUoHC-gireet 
PUIar,  James,  Esq.  Land  Revemit  iJffict,  WhiuM 

p  Pineent,  Joseph,  Esq.  3,  Casth-caurt,  Birchin4m 
Pinder,  W.  M.  Esq.  ffest  ludita 
Piper,  Mr.  Thomas^  42,  IMUb  East  Cheap 
Piper,  Mr.  WilKam,  S,  Ditto 
Pbtor,  John,  Esq.  Tanstock  Hotel 
Pitcaim,  John,  Esq.  3,  J^rey't-aquare,  St.  MaryAjce 
Pitcher,  Henry  Jones,  Rookery,  Norti^/eet,  IM       . 
Ftt  Pitt,Thoma8»  Esq.  (V.P.)  F.S.A.  F.H.S.  4i»  ITsqi*' 
street 
Pix,  Thomas,  Esq.  PeaamarA,  Sueatx 
Planta,  Joseph,  Esq.  F.  R.  S.  British  Mumm 
Piatt,  JaoMs,  Esq.  II,  BaeweU-court 
Pluraptie,  E.  H.  Esq.  4,  Lamb^e-bmUimgs,  TaofU 
Pohmd,  Mr.  35 1 ,  Strand 
Poland,  Mr.  Wm.  Henry,  Bow-lane,  Ckeapnd^ 
Polhird,  Robert,  B.  Esq.  4,  Blemeil-house,  Brompto* 
Ponder,  Mr.  Stephen  28,  Great  East-cheap  ,  .    , 

Poole,  Moses,  Esq.  PaUnt-office,  4,  Oldsq.  Xt«»fc«-«* 
Poole,  Richard,  Esq.  12,  Gray'e  Inn  square 
Pope,  Mr.  John,  96,  Oxford-street 

P  Portman,  Edward,  Esq.  Bryanston,  nearBlaadJsrdtD^ 

P>  Potter,  Christopher,  Esq. 
Pouchee,  Mr.  L.  J.  Stanhope-street,  dare-moM- 
Pourcin,  Joseph,  Esq.  51,  Oxford'Street 
Powell,  John  C.  Esq.  18,  Little  St.  Helen'splaet 
Tii  Powell, Rd.,  M.D.  (V-P.)  KSA/Tf  Bedford-plmS'^' 
sqnare 

p  Powell,  Rifhard  Jones,.  Esq.  2,JIare^<amiy  Teatfk 
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Powell,  Thomas  H.  Esq.  14,  Paper'hMttng4,  Thmpie 
Powell,  Rev,  Mr, 

PowDall,  Henry,  Esq.  63«  Rusullsfuare 
Poynder,  Thomas,  Esq.  6,  Btskopg^ate- street 
p  Prado,  Samuel,  Esq.  21,  Or  often- tjhrett 

Pratt,  Edward  Roger,  Esq.  Reysttm-kauae^  Narfelk 
Fresbury,  Mr.  Charles,  9,  New-strtetj  CoHnt  Garden 
tt  PrestoD,  Richard,  Esq.  G^^eW'Square^  LintoMe  fnn 
Preston,  Thomas,  Esq.  10,  Nattiughstm-phee 
Price,  Mr.  Charles,  221 ,  Strand 
Price,  Samuel  Evans,  Esq. 

Prickett,  George,  Esq.*  5,  Seymow'place,  Euston-^qnare 
Pritcbard,  Mr.  George,  8,  Porter-street ,  Newpvrt  Market 
Probart,  Mr.  Frank  George,  100,  Great  Pertiand-ttreet 
ProWs,  Mr.  John,  jun.  Paddington 
Provis,  Mr.  W.  A.  Ditto 
Pullen,  John,  Esq.  34,  Fore-etreet 
Pye,  Mr.  Charles,  2,  George-street t  Euston-square 
Pyne,  William,  Esq.  2,  Canonbtay-place,  Islington 

Q 
Qoin,  Edward,  Esq. 

R 

p  His  Imperial  Highness,  the  Grand  Duke  Nicholas  of  Russia 
Roxborghe,  James,  Duke  <^,  39,  Grosvenor-plate^  Se  Fleurs 
Kelso 
♦•ft  Radnor,  Jacob  Earl  of,  (V.P.).  M.A.  F.R.S.  P.S.A.  52, 
Lower  Grosvenor^street,  ^  Longford-eastie,  near  Sa- 
lisbury 
Ptt  Romney,  Charles,  Earl  of,  (V.P.)  F.R.S.  Mote  Parky  Kent 
♦    p  Ribblesdale,  Thomas,  Lord,  D.C.L.  Gishume-park,  York 
p  Rawlins,  Sir  William,  44,  Oid  Bethlem 

Radcliffe,  Mr.  William,  9,  Brewer-streett  Pimlieo 
Radclyffe,  C.  E.  Esq.  38,  Upper' Berk  fey-street 
Rainbow,  Mr.  Joseph,  M.  35,  Cannon-street 
Rainy,  Mr.  Alexander,  29,  Conduit- street 
Rainy,  Mr.  George,  105,  Swalhw-sti  eet 
p  Ramey,  John,  Esq.  Qrmshf,  Norfolk 
Ramsbottom,  John,  jun.  Esq.  Windsor 
Ramsden,  Mr.  Richard,  7»  ^rook-street,  Holborn 
Ramshaw,  Mr.  James|  S3,  Fetter-lane 
p  Randell,  George,  Esq.  Bagnigge  Wello 
tt  i^ead.  General  Henrv,  Ramhury,  Wilts 
Ready,  M.  I.  M.  Peckham 
Reaslon,  Francis  B.  Esq.  4,  Crown  Ogfee-row^  Ttmpk 
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lUcd,  Rcvcffttd  Edward,  Tempk 

Recdall,  Mr.  J.  H. 

Rect,  Mr.  Joha,  45>  Ckeap$iie 
tt  RccTe»  Joshua,  Esq.  3.  Ckaiham-place 
tt  Rceircs,  John,  Esq«  F.R«S.  F.S.A.  ParliameiUplaee 

Reeves,  Jobo»  Esq.  F.  R.  S.  F.  L.  S.  Cwton 

Reeves,  Mr.  W.  10»  Henrietta-gtreet,  Cavent  G«rda 
tt  ^^$  Jobn»  Esq.  2o»  Aldengate^^treet 

Reid.  J.  R.  Esq.  27»  jUtwr  Brook-street 
Ptt  Reveky,  George»  Esq.  17»  QtKf«'*-s^iitff^  BUonAunf 

Reyoell,  George,  Esq.  42,  Chancery -Ittiu 
tt  Reynolds,  C.  E.  Esq.  96,  £!£ .  John-street 

Rhodes,  Heary*  Esq.   i5^  Norton-Ureet 

Rich,  Robert,  Esq.  Dodchead 

Richards,  John,  jun.  Esq.  St.  Martinis-lane,  Cann(m*ttrtd 

Richardson,  Mr.  Charles,  Piazza,  Covent  Garden 

Richardson,  Charles,  Esq.  2S,  Golden-sqmre 
P  Richardson,  Peter,  Esq.  60,  Charing-cross 

Richardson,  Mr.  Will  in  in,  72,  Mark-lane 
P  Ricbaidson,  Mr.  W.  H.  72,  Portland-street 

Riddle,  Mr.  Gabriel,  13,  Sdlisbury-sguare 
F  Rigaod,  S.  Esq.  M.  A.  F.  R.  S.  Peihw  0/ Exeter  CoUep^ 
Oxford 

Rigby,  Mr.  J.  S.  8,  Charing-cross 

Rigby#i»Mr.  Joshua,  8,  King-strut,  ClerkenweU 
p  Ring,  Thomas,  Esq.  Reading 

Riviogton,  Mr.  John,  62,  St.  PauVs  Churchrjfori 

RobartB,  Mr.  Henry,  23,  Bedford-street 
tt  Robarts,  Nathaniel,  Esq.  1,  Chandos-sireet 

Robert,  Mr.  James,  136,  Long-acre 

Roberts,  Col.  R.  E.  F.R.S.  F.S.A.  10,  Upper  Grosmor-^' 

Roberts,  Mr.  8.  E.  91,  Fleet  Market 
P  Roberts,  Thomas,  Esq.  2,  Russell-square 

Roberts,  Thomas,  Esq.  Brook  House,  Chegter 

Robertson,  John,  Esq.  7,  Waieot-place 
p  Robinson,  Charles,  Esq.  36,  Highbury-place' 

Robuison,  David,  E8i|.  Professor  of  Fortificatioo,  Bfif» 
Academy,  Woolwich 
tt  Robinson,  George,  Esq.  London-Dock-house 

Robinson,  Mr.  James,  30,  Finsbury-place 

Robinson,  J.  P.  Esq.  '29«  L^wer  Brook-street 

Robinson,  Mr.  Matthias,  64,  Red  Lion-street 

Robinson,  P.  F.  Esq.  29,  Lower  Brook-street  ' 

Robinson,  Mr.  T.  C.  38,  Devonshire-street,  Portlmd-fi^ 

Robinson,  W.  T.  Esq.  6,  Austin  Friars 

Robton,  Miss,  Isleworth 
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Rodes,  Coroelius,  H;  Esq.  Balbarough,  D,erhy shire 

Rodger,  Lieut.  Wm.  R.  N. 

Roe,  Mr.  Henry,  Southampton 
p  Rogers,  Edward,  Esq. 
p  Roget,  p.  M.  M,  D.  F.  R.  S.  39,  Befmard'sireet 

Rolty  JobD  Heory,  Esq.  Deptford 

Rolt,  Jobn  David,  Esq.  Ditto 

Ronalds,  Francis,  Esq.  Upper  Mall,  Hamfnersmith 

R^oke,  W.  B.  Esq.  18,  High-street^  Mary-k-boHt 

Roper,  D-R*. Esq.  10,  Stamford-street 

*  Roscoe,  William,  Esq.  F.  L.  S  AUerton^  near  Liverpool 
Ross,  Mr.  David,  2,  PFaiwck-court,  Holborn 

'Ross,  Mr.  David,  7%  Lombard-street 
Rotch,  Benjamin,  Esq.  1,  FumivaTs-inn 
Rowe,  J.  P.  Esq.  New  fliver  Head 
Rowe,  Joshua,  Esq.  17,  Grenville-streetf  Russell-square 
Rowley,  Mr.  Thomas,  10,  Gray's-inn-Terraee 
p  Royds,  John,  Esq.  107»  Gloucester-place 
Ruck,  John,  Esq..  19,  St.  Dunstan'sHiU 
ft  Rucker,  Daniel  Henry,  Esq.  F.  H..S.  29,  Mincing-lane 

Runnington,  James,  Esq  Hillsbury,  Yorkshire 
P  Rush,  George,  Esq.  Elsingham  Hally  Bishqps'  Stortford 
Ruspini,  The  Chevalier,  20,  Pall  Mall 
Russell,  Mr.  Geo.  50,  Stafford-place,  Pimlico 
.    p  Russdl,  Jesse  Walls,  Esq.  33,  Portland-place 
Ryan,  Mr.  James 

S. 

pft  Sussex,  His  Royal  Highness  the  Duke  of,  K.G.  &c.  (Presi- 

D E  NT),  Kensington-palace 
♦*tt  Stafford,  George,  Marquis  of,  (V.P.)  K.G.  Cleveland  House, 
and  Trentham-haUy  Stafford 

*  Shrewsbury,  Charles,  Earl  of,  F.S.A.  7>  Stanhepe-street 

May-jfair 
p  St  Vincent,  John,  Earl  of,  K.G.B.  F.R.S.    Rtfchetfs 
Brentwood 
Simpson,  the  Hon.  J.  B. 
p  St.  Aubyn,  Sir  John,  Bart.  F.  R.  S.  F.  S.  A.  F.  L.  S. 
Shuckburgh,  Sir  Francis,  Bart.  Pavilion,  Hans-place,  and 
Shubkburgh-park,  Warwickshire 
pft  Smith,  Sir  W.  S.  Bart.  F.  R.  S.  F.  S.  A.  Cave,  near  Dover 
tt  Stirling,  Sir  Waller,  Bart.  F.  R.  S-  F.  S.  A.  106,  PaU  Mall 
Sykes,  Sir  M.M.  Bart.  F.S.A.  F.H.S.  23,  St.  James's-pkcd 
Ftt  Shidey,  the  Hon.  Washington,  UO,  Park-street 
p  Smart,  Sir  George,  91,  Great  Portland-street 
Sadd,  Mr.  James,  Greystoch-plaee,  Fttter^lane. 
Vol.xjMsmi.  (€) 
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9aim,  JaoMtt  Esq.  Strndwiek,  Kent 
Sale,  Ricbtid  Cowlyfllmw,  Esq.  10,  NarfM^tred,  Strand 
Stlmon,  Mr.  Robert,  29«,  Siramdf  ani  Wohum-pari  Farm 
tenmel,  Mr.  George,  2,  Rkhmond-hiildit^,  Stfho 
Sandefi*  Join,  Eaq.F.  8.  A.  F.  L.S.  MeigaU 
Stogtter,  Mr.  Samuel,  9^  FkeMtreet 
Sargeot,  Mr.  Thomas 
Saai,  Henrj,  Esq.  50,  Grtai  RMisell-itreet 
Salckwell,  George,  Esq.  Ordnanue^ffice^PaUBM 
Satmden,  James  Ebeoezer,  Esq.  r»  Lmoer  TkmHei'^et 
F  Sauiders,  John,  Esq.  dmnm^'Street 

Saunden,  NathaoM,  Esq.  133,  Upper  ThametHred 
p  Sauuders,  Thomas,  Esq.  16,  Mdid-lane,  Aatiknit 
f  f  Safory,  Thomas,  Esq.  136,  New  B9nd'8ireet 
Scargtll,  Mr.  John,  1,  f^eeman's-court,  Cemhill 
Scbeer,  Fred  Esq.  51,  Bemari-Oreet,  RtttskHrifmre 
Sehmald^der,  Mr.  Charles,  82,  Strmd 
ft  Scboley, Geone,  Esq.  AMentian,  Old  Sufanstmn 
Scott,  Henry  D.  Esq.  6,  fUdver^itreet 
Seott,  Robert,  Eiq.  Stoehteii 
Seale,  Gregory,  Esq. 
Fft  Sdby,  Henty,  C.  Esq.  4,  FiBrn/iiai-bn^dffil^f 
SeUoD,  Mr.  John 

Sewell,  Mr.  W.  J.  S^OU-Hreet-road 
Fft  Seymour,  WiUkm,  Esq.  19,  Margaretsireet,  GmnHsk- 
equare 
Shackell,  Mr.  William,  11,  JoknwiCs'^imrt,  FleeUtrui 
Shand,  Wm.  Batte]^,  Esq.  2,  Warvoick'<wrt,  Holbm 
Sbarpe,  J.  B.  Esq.  6,  Qtcsm-slreef ,  Cheapnde 
ft  Shaw>  Beiijamio,  Esq.  323,  Sarimgh 
Shaw,  Mr.  George,  JKoiii^or^,  Essex 
Shawi  Jobo,  Esq.  28,  Gower-sfreet 
Shaw,  John,  Esq.  4,  King-street »  Cheapside 
Sbav,  Samuel,  Esq.  l6t  Brmnswick-sfuare 
Shearman,  Mr.  William,  29,  Poultry 
Shears,  Mr.  Daniel,  4,  Ely-place 
Shirley,  T.  Esq.  10,  Lime-Street 
V  Shore,  Ofiley,  Esq.  M^lkm,Derfty«i|{t« 
p  Shore,  Samuel,  Esq.  Metrsbrooht  DethyAire 
p  Shore,  Samuel,  Esq.  jun.  Norton  Hattt  Dettyshitt 
p  Shore,  Sidney,  Esq.  Shei^ood  Hatl,  Notts. 
.  Shorty  Mr,  John,  Woolyokh 
Shout,  Mr.  Robert,  16,  High  Hotb^m 
Showier,  Mr.  James,  26>  Litcftfieid-streetf  S^ho 
Shuldham,  Lieut.  R.  N. 
p  Shuter,T.  A.  Esq.  Thomas-atreety  Blaehsfieid^  *«*W'* 
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Sicbs  H«iiry,,  Esq.  Chiswick 
9idaey>  E.  C*  Esq.  a,  MorHmer-strut 
Sievwr*  Mt.  Robert  Win.  34,  Souihampton-row 
Sills,  iosBfifay  Esq.  36,  QtUsen-strtet,  Ch&apHde 
Silvester,  Mr.  Richard  Wm.»  27»  Strand 
tt  SimmoDs,  John,  Esq.  69,  Great  Rwseii-street,  Bloomibnry 
Simmonsy  Mr.  Samiieli  Jun.,  8,  Q^nMrn-itrBtt 
Simmoiis,  William,  Esq.  Wales 
Simpkin,  Mr^  Robert,.  Custm»rhouse 
Simpson,  Mr,  Cbarks,  15,  7l2tnct»g'-^iui€    . 
Simpson,  Mr.  Joseph,  Ecelestim-^rseet^  PimUeo 
Simpson,  William,  Esq.  Tai^tock  Hotel 
Sinclair,  John,  Esq. 

Singlelob,  Henry,  Esq.  30,  Psrliament'Sii'eet 
Ske^,  Mr.  Edward,  /oAii-«f reef,  Adelphi 
Skegg,  Mr.  Edward,  jun«  Ditto. 
Skelion,  W.  Esq.  Sti^rd-pluce,  PimUco 
ft  Sketchley,S.'£.  Esq.  2]>  Lower  PhilHmare-pL  Kensington 
Skynner,  John,  Esq.  4,  Lincoln's  Jnn 
Slade,  J.M.  Esq.  Chatham 

Slade,  Mr.  Wm.  2|  South-crescent ,  Alfred-placcj  Bed/ord-sq. 
f\  Slaton,  George,  Esq.  32,  Red  Lion^mare 

Smallbones,  Mr.  Edward^  BaA-place,  New-road 
Fft  Smart,  Geoigd,  Esq.  Pedlafs-acre 
p  Sma|t»  Mr.  JohUy  Kingsgate-street 

Smce»  Mr«  Williamy  Paivement,  Mporfiddi 
tt  Smirnove,  Rev.  James,  32,  Wetteck'Stre^ 
Smith,  C.  Esq.  Little  Preston,  Rrrybridge 
p  Smith,  Mr.C.  H.  Portland-road 
Smith,  Charles  Josepbus,  Esq.  Little  Preston^  FsrryWldge 
Smith,  Edward,  Esq.  6,  Green  Littuce4ane 
Smith,  George^  Esq.  Sloanc^stnut 
Smith,  Henry,  Eiq.  Draper's  Hpil 
Smith,  James  Scott,  Esq.  Whitechapel  Distillery 
pft  Smith,    John,    Esq.    'fjS,  Cornhill,  and  Cananhury-lane, 
Islington  (Chairman  of  the  Committee  of  Mannfait^tures} 
.Smith,  John,  Esq.  King's-arms-wharf,  Pedlar'sacre 
Smith,  Mr.  John,  98,  Sw0UoW'Strest 
p  Smith,  John  Spencer,  Esq   LL.D.  F.R.S.  F.  S.  A.   Dover, 
Kent 
tt  Smith,  Joshua  Jonathan,   Esq.  Alderitian, ,  jBcnlieH's /ii//j 
Doctori  Commons 
Snrith,  Mr.  J.  11,  George-street,  Minvries 
Smith,  Mr.  J.  C.  Serle's  place,  JJncotn's  Inn 
ir  ^mith,  J.  P.  Esq.  F.  R.  S.  Demerara 

Smithy  Robert,  Esq.  F.R.S.  F.S.A.  18,  Austin  Friars 
(c2) 


Digitized  by 


Googk 


i    ) 


r  Smith,  Robert  Peter*  Esq. 
Smith,  Tbomm,  Eaq.  29*  J^uU-fiau  West.  New  RmI 
Smith,  Wallnr,  Eaq.  LUUe  Prtttim,  Ferruhridse 
Smith,  WUliMP.  Em|.M.R  F.R.S.  F.S.A.  F.L.S. 
Smethunt,  J.  Eeq.  53,  Vjn^  Berkele^reireU 
F  Soodgrm, Thomat, Esq.  lO* Ckegterfieidetrea, Mqfmr 
Snow,  Mr.  John  Rowe.  24»  Prinet'e-sireet,  Lekeiter^q. 
SDiiggs,J.W.Esq.£^|»far«       - 
rtt  Sotty,   Richard  Honmn,  Esq.    F.R.S.  F.S.A.  F.H.S. 
M^L  48,  GreMi  Ormmd-Urtet  (Chainnao  of  the 
Commitlee  of  Polite  Arts) 
p  SoUy,  Isaac,  Esq.  St.  Mmy  Axt 
T  SoUy,  Thomas,  Esq.  DUtQ 

Sotbeby,  Mr.  Samuel,  5,  WeUingtam-Unet,  Strand 
Sowerby,  James,  Esq.  25,  CamkiU 
^  Sparks,  Robert,  Esq.  134,  5^.  Johi^^reet . 
1 1^  Sparks,  Thomas,  Esq.  112,  AlderegaU-etnet 
Sparrow,  Robert,  Esq.  fFtOUngkam  HaU,  Suffolk 
Speeo  Edward,  Esq.  Tremry  Chamben,  fnitehaff 
Spiker,Dr. 

Splitgerber,  J.£.  Esq.  Charek^aurt,  WsUbroiik 
p  Spurrier,  Isaac,  Esq. 

Squibb,  George,  Esq.  Bcyie-Mtnet,  SamUe-raw 
SUbles,  David  Henry,  Esq.  T^HaUan  Garden 
Stack,    Captain   Geoi;ge,    54th   Regt.    8,   Tka^^itred, 

Maaekeeter-iqamre 
Stanbrough,  Charles,  Eaq.  Isleworik     . 
Stanhope,  J.  S.  Esq.  Wigmm-e-'Hrtet 
SUnley,  Ma  George,  21,  Old  Band^ireet 
Staples,  Samuel,  Esq.  i,  FurntvuTs-tim     . 
Pit  Stap>Uon,  M.  Esq.  4,  Devonshire-pUu.jmdMytMBaO, 

BurroMghbridge,  Yorkshire 
Ptt  Steers,  John  Win.  Esq.  F.  S.  A.  7,  Figiree- court,  Tem^ 
St€|ihcns,  James,  Esq.  Camerlian  House,  near  Balh 
Stephens,.  Mr.  Thomas,  Jun.  Drur^lane 
Stephenson,  Rowland,  Esq. 

Stephenson,  Rowland,  Esq^  Marshals,  ne0r  Romferd 
Stewart,  Mr.  G.  liS,  Jera^n-street,  St.  Jamet'e 
Stewart,  John,  Esq.  D.  3,  Albam;jf 
Stiff,  Mr.  Thomas,  13,  Newetreet,  Covent  Garden 
Slodart,  Mr.  Adam,  27,  Bemer's  street 
Stone,  Mr.  James,  30,  fVarwick-atreet 
Stone,  Lieut.  Valentine,  R.  N.  35,  Aisop'j'buildmgt 
Stone,  William,  Esq.  Deptford 
Storey,  Mr.  W.  jun.  Mount-street, 
gtorr,  Mr.  P.  HarrUon-streetf  Grays- Inn-road 
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Struts  O.  B.  Esq.  Derby 
Strutt,  Josepb,  Esq.  IHlto 
Strutt,  William,  Esq.  Ditto 
Stubbs,  Mr.  Francs  Perry,  50,  L&ng  Acre 
Stubbs,  Mr.  JohD»  6,  Castk-Hreety  Leicester  Fields 
Stump,  John,  Esq.  7,  Cork-street,  BwrUngtan-gardens 
Sturch,  William^  E^q.  19,  Seuthampton-street^  Bloontsbury 
pft  Stuleley,  Joseph,  Esq.  jun.  27,  NfMrthumberland'Street 
Sumerfield/ Thomas  B.  Esq.  Fat$xhaU 
Sutherland,  Joho,  £sq.  Liverpool 
ft  Sutton,  Mr.  James,  32,  Henrietta-Street,  Covent  Garden 
p  Sutton,  Robert,  Esq.  7>  Castle-ailey,  ComhUl 
Swaine,  E.  S.  Esq.  White-Ureet^  Finsbury 
Sweet,  S.  W.  Esq.  Albi&u-plaee,  Blackfriars 
Swinney,  Mr.  Francis,  13,  Hyde-street f  Bloomsbury  ' 
Symmons,  Mf.  Henry,  Great  Peter^street,  Westminster 
Symmons,  J.  Esq^^  F.R*S.  F^  S.A.  F.  L.S.  Paddington^ 


House 


T. 


Teynham,  Joho,  Lord 

Thoroton^  the  Rev.  Sir  John,  Bdvoir-Castk 

F  Talbot,  Thomas  Mansfield,  'EiW\..Pewr%e-Castle,  Glamo:^ 
ganshire 
TVipster,  Mr.  Thomas,  52,  FHik^street^  Soho 
Tate,  Mr.  William,  18,  SaUsbury-street,  Strand 
Tatham,  Tliomas  James,  Esq.  27»  Bedford-place 
Taunton,  John,  Esq.  87>  Hatton-Garden 
Tayler,  Mr.  Greorge,  Scotland-Yard 
Taylor,  George  L.  Esq.  6,  Montague-place,  Montague-sq. 
Taylor,  Mr.  James,  at  Messrs.  James  Graham,  &  Co.'s 
Liverpool  ■ 

T  Taylor,  John,  Esq.  New  Auditor's-Office^  Whitehall 
Taylor,  John,  Esq.  10,  Bury^ourt,  St  Mary  Axe 
Taylor,  Mr.  Josiah,  59,  HtffA  lfo/5oni 
Taylor,  Philip,  Esq.  BronJey,  Essex 
Tkylor,  Samuel,  Esq.  Mm^on^  near  Manchester 
Taylor,  William,  Esq.  Packer's-courtf  Coleman-street 
Taylor,  Mr.  W.  G.  62,  Bread-street 
tt  Tebbs,  George,  Esq.  l63,  Old  Bond-street 

Teed,  John,  Esq.  M.  P.  Sidney-house^  Pfympton,  Devon 
tt  Tel(ord,T^omM,Esq.  SalopianCqffee-house,Charing-Cros9 
p  Templar,  James,  Esq.  Stover  Lodge,  Devon   * 
Temple,  George,  Esq. 
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TcoittBt,  CiMfks,  Em«  S7,  Gr4ai  Ormond  Sired 
tt  Temuuit,  Cbrttlopbert  Efq.  Lloyd's  Csffet-Houm 

Tenoanty  Gfoi^  Esq.  37*  Gratt  Orm^md-Hreet 
p  Teonuit,  Mr.  James,  RusgeUrpUce,  Fitzrojf^uari,  mi 
Simmortf  Middkstx 

Terrcy,  Mr.  Thomas  Leightoo,  ^7,  Camhill 

Tasty  Thomas,  Esq.  7*  LekeUer-place 

Thomas,  H.  L.  Esq.  121,  Ditto 
T  Thomas,  Recs  Goriog,  Esq.  2,  Sergeanis'Jmm 

Tboasas,  William  B.  Esq.  ChetterfiSd^  Derhy 

Thompson,  John,  Esq.  Dukestnet^  York-bitildings 

Thompson,  Mr.  Joseph,  6,  C0nauhury4ant,  Islington 

Thompson,  Lawrence,  Esq.  19,  Great  St.  Helen's 
p  Thompson,  Nathaniel,  Esq.  Hottowo^ 

Thompson,  Richard,  Esq,  8,  Walhrook 

Thompson,  Mr.  Roliert,  6,  Camouhay'hme,  Is^ngi^n, 
.  Thompson,  R.  S.  Esq.  IStthy-MU  near  Borough-hidge 
T  Thompson,  William,  Esq.  Leeds,  Yorkshn-e 

Thorns,  Mr.  William  John,  5,  Great  CoOege-stmtf  WeU^ 


Thornton,  Louis,  Edward,  Eaq.  54,  Juddsireet 
T  Thornton,  Samuel,  Esq.  M.  P.  F.  A.  S.  6,  Grsftsmstreet 

Thomtont  Stephen,  Esq.  5,  Harlej^^Hreet^ 

Thornton,  Thos.  Esq. 

Thorpe,  Oeoife  T.  Esq.  41,  Wohnthplaee 

Thoyts,  WiUiimi,  Esq.  Soutkampttead,  Berks. 

Thrupp,  Mi.  H.  E.  Oeonp'Sireet,  Os^ord^reet 

Thwaite,  WilUam  Giay,  Esq. 

Till,  Rkhnrd,  Esq.  L  Sr  AUmmf 

Tillett,  Mr.  Alexander,  Fimstreef,  Lamtetk 

Tilloch,  Alexander,  Esq«  Picket-^street 

Tmiberiake,  Mr.  O.  F.  SI  1,  Osfordrstrett 
F  Todd,  James Rnddelli  Esq.  l],  Jolm-street,  AddpU 

Tolly,  Colonel 

TomUns,  Mr.  P.  W.  53,  New  Bond-street 
p  TonliDSon,  George,  Esq.  Cofthtdl4mUdings 
ft  Tomlinson,  Captain  Nidiolas,'R.  K.  S6y  Dontt-spn 
Regmta-park 

Tooke,  Thomas,  Esq.  it,  Russett-square 
Pft  Tooke,  Wfltiam,  Esq.  (¥.  P.)  F.  R.  S.  Q%  Be^i^ 
p  Traters,  Joseph,  Esq.  19,  St.  Smthik'eAmu 

IVedgold,  Thomas,  Esq.  20,  Bentmck-sire^ 

Tkibe,  Mr.  J.  CkMam,  Kent 
ft  Trotter,  John.  jon.  Esq.  1,  Park-street,  Westminiier 

Tucker,   Thomas,    fesq.  General  Po$t-offiee^  Ifitms" 
street 
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p  Tuoslall,  Marraaduke»  E^q;  F.R.S.  F.  S.  A.  W^d^;  York- 

Turner,  Mr.  Charles,  50,  Warrm'Stretty  Fttzn^-squore 
Turpin,  Mr.  James,  Conmxrcial-roadf  Lambeth 
TurrelJ,  Mr.  Edward,  11,  Gee^streeifSamerg'  T(nvn 
Turtle^  W.T.  Esq. 
*  TuHoo,  Edmund,  Esq*  M,  P.  Brasted-place,  Kent 
Twining,  George,  Esq.  Strand 
Twining,Riphard,  Esq.  34,  Norfolk-street 
Twycross,  Robert,  Esq.  13,  Newcastle-streety  Strand 

U 

Underwood,  Mr.  Hetti'y,  28i  Hart-streett  Bhomihtry 
P  Uwios,  Thomas,  Esq.  Great  Mariboroughstreet 


p  Villiers,  the  Rt.  Hon.  J.  C.  M.  P.  18,  North  Audley-street 
p  Vemey,  the  Hon.  Henry  Compton,  Stratf&rd  on  Avon 
p  YemoUf theHon^QfSudbur^'hallfDer^ghire 

Valle,  P.  H.  Esq.  Brompton^  and  Privy-couneU  Chambers, 
White-haU 
p  Valpy,  Rev.  Richard,  D.  D*  F.  S.  A.  Beading,  Berks. 
Vanbagen,  Mr.  Thomas,  63,  St.  PauTs  Church  Yard 
Varley,  Mr. Coroelius>  95,  Tottenham^courtroad 
p  Varnham,  Henry,  Esq.  69,  Tooley-streeti  Southwark 
tt  Vaughan,  Wm.  5sq.  F.  R.  S.  70,  Fenchurth-stfeei 
Venables,  Waiiam,  Esq.  Queen  Hithe 
Vernon,  John,  Esq.  F.  S.  A.  S»Jtlnei^streei^  MayfiAr 
VeiraUy  Richard,  Esq.  10,  Harcourt-iuiidingSy  Tmple 
Vincent,  George,  Esq.  85.  Neuman-street 
Vine,  JamejB,  Esq.  8»  GreMvUie-strut,  Brunswick-squart 
tt  VuUiamy,  Mr.  B.  L.  74,  Fall  Mall 

W. 

p  Wincbiliea,  George,    Earl  of,    K.  G.   P.  R.  I.   F.  H.  S. 
^       F.  R.  S.  F.  S.. A.  SoUth-streH,  Grosvenor-square 
tt  Waterparfc,  Richard  Lord  KS.A.  DoveHdge,  Uttbxeter, 
Stf^fyordshire 
Webb,  Sir  John,  Bart.  F.  R;  S-  F.  S.  A. 
Wymie,  Sir  Watkin  W.  Bart.  M.  P.  F.R.S.  F.  H.S. 
St.  James^s-sqwnre,  ^  Wynnstay 
Ptt  Wielder,  Miyor  General  Sir  Francis,  23,  Canekduh'Square 
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Wiboo,  Sir  Henry  Wriglit,  ChOsea 
Allies,  Sir  Francis,  13«  Charies-streetf  Berkdeg-tfuart 
Wynne,  Sir  Wm.  Bfff  A 
p  Walker,  Sir  Ptttriek,  Edmhurgh 
Wagner,  Mr.  Charles,  43,  Alpka-road 
Wainewright,  Robert,  Esq.  3,  Gra^»Hnn-iqwre 
tt  Waistell,  Charles,  Esq.  6,  Delaneyplace,  CrnKdm-Tim 
(Cbairroan  of  the  Committee  of  Agriculture) 
Wailhnan,  Mr.  Robert,  282,  High  Holkam 
tt  Walcot,Win.E8q.F.S.A. 

Walker,  George,  Esq. 
p  Walker,  John,  Esq.  F.R.S.  F.S^A.  F.L.S.  M.R.I.  F.H.S. 

49,  Bedford-square 
p  Walker,  Thorns,  Esq.  Buty-Ai tf,  Notts. 
Walker,  Thomas,  Esq.  4.  John-street f  Be^orirw 
Walker,  Mr.  Wm.  Bridge-street,  Westminster 
Walker,  William,  Esq.  Stdmford-hUl 
Walker,  William  Jackson,  Esq.  3,   Assembly-row,  Mile- 

end 
WaUen,  John,  Esq.  10,  White  Uon-sireet,  Spitsifeldi 
WaUis,  John,  Esq.  Bodmin,  Cwmwatl 
Wallis,  W,  B.  Esq.  Butt-street,  Dept/ord 
p  Walsbman,  Thomas,  M.D.  Kensington 
tt  Walter,  John,  Esq.  4,  Sjfmond's-Inn 

Walters,  John,  Esq.  U,  Fmchureh-itiildings 
W^allher,  Mn  Henry,  Castle  eourt^  Strand 
p  Warberg,  Olaos,  Esq.  F.R.S.  Cofenhagen 
Warciip,  Mr.  William 
Ward,  John,  Esq.  i,  Utdgate-street 
p  Ward,  John,  Esq.  Air  street,  Pieeadilfy 
W^ard,  John,  Eiq.  Horncastle^  lAncoinshke 
Ward,  Mr.  Thomas,  62,  Bread-street^  iJhedpside 
p  Wasd,  William,  Esq.  Albany,  if  Trinity  CoOege,  Cambnip 
tt  Ware,  Samuel,  Esq.  F.S.  A.  S^John-strtet,  AdeljM 
Warin,  Nicolas,  Esq.  3,  Christopher-street,  fimdmni 
tt  Warren,  Mr.  Ambrose,  34,  Chapel-street,  PentomUh 
tt  Warren,  Charles,  Esq.  g,  Constitution-row,  Gray^sbm^ 
W^atsoD,  John,  Esq.  Preston,  Lancashire 
Watson,  Joseph  Ashton,  Esq.  54,  Marchmont-^itreet 
WatsoD,  W.  H.  Esq,  Whitchurch,  Salop 
Walls,  Mr.  Richard^  Psektt  place,  Templi^bat 
Watts,  Thomas,  Esq.  Bartholomew  Habitat 
tt  Waymooth,  Henry,  Esq.  Battersea  Common    . 
Weald,  Thomas,  Esq.  WoodcoUFarm,  nsar  Onofdon 
Weatherby,  Edward,  Esq.  Newmarket 
Weatfaerhead,  John,  Esq.  Derl^ 
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Webb,  Mr.   Benjamin,  jun.   Addle^ill,  Upper  Thames- 
street 

p  Webb,  Frederi<;k,  Esq. 
Webb,  John  W.  Esq. 
Webb,  Mr.  J.   24,  Mles-lane 
Webb,  Mr.  WiHiara,  Middle-Temple-hall 

p  Wedgwood,  John  Esq.  F.L.S.  F.H.S.  St.  James's-square 
+t  Weguelin,  J.  C.  Esq.  l6,  New  Broad-street 

Weir,  Mr.  Edward,  ^6,  fVeUs-street,  Oxford- street 

p  Weldon,  Walter,  Esq.  97y  New  Bond-street 
Wemyss,  Colonel 

West,  James,  Esq.  15,  Wimpole-street 
Ptt  West,  T.  T.  Esq.  Clapton 

Weston,  Samuel  Charles,  Esq,  17,  South  Audley-slreet 
Wheeler,  Mr.  John,  St.  Bartholomew' s-hospHal 
Whitby,  William,  Esq. 

P  While,  Wni.  Archibald  Armstrong,   Esq.    College-street, 
Westminster 
White,  H.  C.  Esq.  Cannon-row^  Westminster 
White,  Henry  H.  Esq.  9.  Old-square,  Uncolns  Inn 
ft  While,  John,  Esq.   Cannon-row^  and  Wesfbourne 
While,  Mr.  Jonas,  Imperial  Hotel,  Covent-garden 
White,  J.  B.  Esq.  Nine  Elms 
White,  Richard,  Esq.  14,  Essex-street.  Strand 

p  White,  Rev.  Stephen,  Castor^  Northamptonshire 
White,  Mr.  Thomas,  24,  Air-street^  Piccadilly 
White,  William,  Esq.  Cannon-row,  Wegtminster 
White,  Mr.  William,  Alfred-place,  Finshury 
White,  Mr.  W.  J.  Brawnhw-street,  Holbom 
Whitehead,  John,  Esq.  Bankside 
Whitehead,  William,  Esq.  Cadogan-place 
Whilford,  Edward,  Esq.  5,  Mabledon-place^  Burton  Cres- 
cent .  . 
Whitlaw,  Mr.  Charles,  52,  Great  Queen-street 
Whitmore,  William,  Eaq.  Dudmaston,  near  Bridgnorth 
Whitton,  W.  R.  Esq.  Whallon,  Manchester 
Wigg,  Joseph,  Esq.  U,  Northplaee,  Gray^s-inn  lane 
Wiggins,  Matthew,  Esq.  95,  Shane-street 
Wilberforce,  William,  Esq.  M.  P.  Kensington  Gore 
Wild,  Mr.  John,  7,  Martinis-lane,  Cannon-street 
Wilde,  Thomas,  Esq.  69,  Guilford-street 
Wilkinaon,  Christopher,  Esq.  WhaBey,  Lancashire 
Wilkinson,  Jeptha  Avery,  Esq.  Charley,  Lancashire 
Wilkinson,  Mr.  W.  A.  14,  Ludgate-hill 
p  Wilkinson,  William,  Esq.  Plasgrona,  near  Wrexham 

tt  Wflks,  Mr.  Robert,  89,  Chancery^lane 
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WBKiMt,  Mr.  John,  Greemricl^raad  /' 

WflKtmSy  Mr.  lieweUjn,  S&iislnay'Comrt,  Fleet-ftrut 
Wiiyama,  Mr.  O.  5.  Qiuen'9-Ju0irpa9Mge,  NcwgaU-stmi 

pft  Waikiiis,  WaHam,  Es^  M.  P.  Birchinlme 

WiliMHW,  Mr.  Richard,  8,  Brook-Btrett^  JFegt-sfnare 
WilliaM,  Jobd,  Esq.  Shreatkam  Common 

rtt  WiUit,  Robert,  M*  D.  3,  Tenterden-Ureet  ' 

pft  Willis,  WiUim.  Esq.  76,  Umbard'Street 

Wibmi,  Abraham,  Esq.  Eim  Cottage,  Streatktm 
Wiboo,  Mr.  D.  6,  MomU-place,  mie-tnd 
ft  WilaoD,  Mr.  Edwud,  128.  Strand 
IKhoB,  Mr.  Jacob,  6,  Wdheek-street 
WiboD,  John,  Esq.  Lomdwater-ktmte^  Riekm^MwcrU 
inboo,Jo«irii,  Esq.  30,  Milk-street,  ami  Higkbuy4ill, 
Idmgiam 
F  Wison,  Lestock  Peach,  Esq.   1,  BuUtroit-Mtrnt 

Ftt  Wilsoii,  Rich.  Esq.  (V.P.)  F,S.A.  F.H.S.  47,I«ft*V 

WiboD,  Richaid,  Esq.  Moke,  Stifford 
rft  H^la^Ot  Thonas,  Esq.  12,  Montague-street,  Portmas-iq. 
Wibaa,  Tkonas,  Esq. 
WihoB,  Mr.  WiUiam.  5,  LUtk  Smithrstrut,  WuMuUr 

ft  WlKbester,  Henry.  Esq.  (fl,  ^aad 

Winckwortb,  Mr.  J.  35,  U]^ftT  Nortom-street 
tt  WinduB,  Thomas,  Eaq.  72»  Bisk/ms^Oe-^treet^tkaMt 

F  WiBBe,Capt.J.LasoeUes 
WiiBlcr,  Malthew,  Esq.  Tax-ofice,  Somerset-fkee 

F  WmleibottoiB,Joho,M.D.  Hewlmry 
Wliker,  Mr.  John,  PaUay,  FauxkaU 
Wood,  Mr.  Benjamin,  56,  Hattott-gardea 

FWood,   Edimid,    Esq.   F.H.S.    NorU^mmMMd-^rtit, 
Siraad»amd  Hanger-vale,  near  EaKmg 
Wood,  Mr.  Jamei^  11,  Ckandos-street,  Covent-gardm 
Wood,  John,  Esq.  Car^ 
Wood,  John,  Esq.  Bartkohmew  Hospital 
Wood,  J.  Esq.  jUswotA  Fann.  near  Gndfrook,  Herts 
Wood,  Matthew,  Eaq.  Aid.  M.P.  South  Judley^treet 
Wood,  Thomas,  Esq.  IMtUSt.  ThmasAaostk 

TW99d,mXmm,Eaq.Nortknmherland-sireetrmidS0igf^ 


Woodbonie,Mr.WHliam,  U%  Si.  Martin's4am 
n  WoodMi«  George,  Esq.  Dean's-yard,  WeOmmdet 
Woods,  Snmnel,  Esq.  8,  George^ard,  lamkerd-Orui 
F  Wooton,  William  Samuel,  Esq. 

Woimwiw  Mr,  Robert,  42,  Wigmore-street 
F  Wnght,  Charie9»  Esq.  20,  OU^hmy 
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Wiigbtf  J.  Esq.  Marhirlhraytm,  Shar^fdure 
Wright,  Joboi  Esq.  Liverpool 
Wrigfat,  Mr.  Lemuiel 

Wright,  Mr.  Robert,  5%.  Theobaid's^oad 
P  W^att,  W.  H.  Esq.  Ckipham 
WyoDy  Thomas,  Esq.  30,  VauxhaU-walk 


Yarrell,  Mr.  William,  9,  Great  Ryder-street,  St.  James's 

Yates,  Mr.  William,  32,  Poultry 

YockDey,  Mr.  Samuel  F.  11,  Bedford-streeti  Catftni-^ardim 

Yonge,  Mr.  Georfi»,  156,  Strand 

Youiig,  Florence,  Ksq.  143,  Borough 


^Sftckary,  M.  H.  Esq.  F.  H.S.  20,  Adm^rat,  Adetphi, 
ttftd  Strand  on  the  Greeny  Kew 
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CORRESPONDING  MEMBERS, 

ELECTED    FBOM    1817. 


Marie  Claude  Anionic  Marrier  Baron  De  Mieuville,  Anciaii 

CapUdfuofihe  French  Navy,  Knight  of  St.  Louisy  Sfc.  (Jc. 

Parit. 
Charles  Telfiur,  Esq.  Paris. 
Bibje  Le  Sage,  Esq.  Paris. 
Le  Comte  Charles  Lasteyrie,  Vice-Prandent  of  .the  Society  ot 

Paris  for  the  Encouragement  of  National  Industry. 
Dr.  Hamd,  PeterAurgh. 
Hommiable   Sir    Stamford  Raffles,    F.R.S.   and  F.S.A 

Linrt.  God.  of  Fin-i  Marlbro,  Island  of  Sumatra. 
N.  Wallich,  M.  D.  Supertntendant  of  the  Botanic  Garh 

Calcutta. 
The  Chevalier  Mohird,  Member  of  the  Rtyd  Acadmy  of 

Sciences,  Paris. 
Monseigneur  Belot  de  Saril,  Malmaisonf  near  Paris. 
Monsieur  Cesar  Moreau,  Eleve  Vice  CotisuI  de  France^  LmM 
Monsieur  Marie  Pierre  Frederic  Matthieu,  Member  of  tk 

Academy  of  Dijon. 
Monsieur  Masson  Four,  Pharmaden  de  S.  A.  S.  M.  kPrim 

de  Condi,  Member  of  the  Academy  of  Dijon. 
M.  de  Grouvenain,  Member  of  the  Academy  of  Dijon. 
Thomas  Fonblanque,  Esq.  his  Majest^s  Consnl,  Culaisy  ^ 
Edward  Nelson  Ale3cander,  Esq.  of  Halifax,  York. 
The  Marquis  de  Paroy,  of  Paris. 
Eli  Ives,  M.  D.  Professor  of  the  Materia  Medica  and  Botofy 

at  Yale  College,  donnecticut.  United  States 
Lieut-Greneral  Prince  Volkonsky,  St.  Petersburgh. 
Benjamin   Silliman,    Esq.  Professor  of  ChenUstrj/y   Tok 

College,  Connecticut,  United  States 
Povel  Lund,  Esq.  Drammen,  Norway 
3.  Aldini,  Hon.  Prof,  of  the  University  of  WUna^  Mmber 

of  the  Imperial  Institute  of  Milan,  S^c.  <$*c. 
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INDEX. 


A. 

jA.BVERTISEMENTy  general^  describing  the  Objects  of 
the  Society,  iii.  Society's  Publications,  iv.  Other  Notices 
to  the  Public,  and  General  Conditions,  ivv  and  v. 

Agriculture^  Conditions  to  guide  Candidates,  vi.  Prenxioms 
in,  vi.  to  xiii.    Papers  in,  1  to  22. 

Ainger^  Mr.  A.,  the  smaller,  or  Vulcan  Silver  Medal  to,  for  a 
Spring  Latch,  xxxv;  his  Communication  respecting.  111. 

Allan,  Mr.  James,  Letter  to  from  Dr.  T.  Young,  Sec.  to  Board 
of  Longitude,  respecting  his'  Mathematical  Dividing  Engine, 
203. 

Armer^  Jun.  Mr.  W.,  the  smaller,  or  Isis  Silver  Medal  to,  xxxiv. 

Austen,  Mr.,  the  large  Silver  Medal  to,  for  his  Improvement  in 
Corn  Mills,  xxxv ;  bis  Communication  respecting,  65. 

B. 

Bagg,  Mr.  W.,  the  large  Silver  Medal  to,  for  a  Chalk  Drawing, 
xxxiv. 

JPeaumont,  Miss  A.,  the  large  Silver  Medal  to,  for  an  Oil  Paint- 
ing, xxxiii. 

Bremner,  Mr.  W.,  supplementary  description  of  his  Instrument 
for  Extirpation  of  Polypi,  203. 

Bullockf  Mr.  W.,  Five  Guineas  to,  for  a  Ball  Valve  for  Cisterns, 
xxxv ;  his  Communication  respecting,  57. 

Burton,  R.  N.  Captain  J.,  the  smaller,  or  Vulcan  Gold  Medal  to, 
for  a  method  of  propelling  Ships  of  War,  xxxv ;  his  Commu- 
'  nication  respecting,  136. 


Cahusac,  Mr.  J.  A.,  the  Silver  Palette  to,  for  a  pen  and  Ink    , 
Drawing,  xxxiv.  > 
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Odakgue  ^Modeii,  MacUHei^  ^v.,  218. 

Ckemisiry^  Papers  io,  29  to  44. 

Cherry^  Mr.  F.  C,  Cbe  large  Silver  Medil  to,  for  improfed 
Springs  and  Blocks  for  Carts,  xztv;  hU  Commumcatioa 
respecting,  93. 

CoUniei  ml  Trader  Papers  in,  186  to  202. 

Caphndf  Miss,  the  smaller,  or  Isis  Silver  Medal  to,  for  a  Land- 
I  in  Oil,  xxxiii. 


Coppifh  Miss  E.,  the  large  Gold  Medal  to,  for  an  Oil  Paintrng, 
xxxiii. 

Corraponding  JUamiert,  List  of,  xlhr. 

Coiion,  Miss,  the  large  Silver  liedal  to,  (dr  a  Water  Colotft 
Painting,  xxxiv. 

CftOin,  Mr.  H.,  the  SOver  Palette  to,  for  a  CMk  Drawii^> 
xxxiv. 


Daviei,  Mr.  G.,  the  lar^  Silver  Medal  to,  for  a  Sim  M 
XXXV ;  his  ConniUBication  respecting,  147* 

Davis,  Mr.  X,  the  smaller,'  or  Isis  Silver  Medal  to>  for  a  Headia 
Water  Colours,  xxxiv. 

Denovan,   Mr.  J.  F.,   Fifty  Pounds   to,    for  Caring  British 
Herrings,  zxxvi;  his  Communication  respecting,  186. 

Devonshire,  the  Duke  of,  the  large  Gold  Medal  to,  fot  planting 
Forest  Trees,  xxxiii ;  his  Communication  respecting)  1* 

DidUont  Mr.  J.,  supplementary  description  of  his  Method  of 
propelling  Steam  Boats,  204. 

Dies  of  the  new  large  Medal  of  the  Society,  ^c^  th^  fi*^^  ^^^^ 

Medal  to  Mr.  Wm.  Wyon  for,  xxxiii. 
Dinham,  Mr.  J.,  the  large  Silver  Medal  to,  for  his  E«8toration 

of  the  Ilissus,  of  the  Elgin  Collection,  xxxiv. 

Dioidin^  Engine,  Letter  from  Dr,  Young,  Sec  to^i^^^^^^ 
Longitude,  respecting  Mr.  J.  Allan's  MathcmalicaJi  ^ 

E. 

SAoirds,  Mr.  W.,  the  large  Silver  Medal  to,  for  ft  TotV^^  »> 
Oil,  xxxiii. 
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EUiat,  Mr.  O.,  the  large  Gold  Medai  to,  for  a  Safe  Coacfai  xx^r ; 
his  Communication  respecting,  14<3. 


FarrcTf  Mr.  J.  H.>  the  smaller,  or  Isis  Silver  Medal  to,  for  a 
Landscape  in  Water  Colours,  xxxiv. 

Faulkner^  Mr.  B,  the  large  Silver  Medal  to,  for  a  Group,  xxxv. 

Forest  Trees,  the  large  Gold  Medal  to  the  Duke  of  Devon^ire, 
for  planting,  xxxiiL 


sGage,  Miss  S.,  the  large  Silver  Medal  to,  for  a  Landscape  in 
Oil,  xxxiii. 

Gaitskell,  Miss  A.,  the  large  Silver  Medal  to,  for  a  Drawing  in 
Water  Colours,  xxxiv^ 

Gitierf  Mr.  W.,  the  smaller,  or  Isis  Silver  Medal  to,  for  a  Copy 
in  Pencil,  &c.,  xxxiv. 

Glaze  for  Porcelain,  the  smaller,  or  Isis  Gold  Medal  to  Mr, 
J.  Rose,  for,  xxxiii. 

Gormariy  Mr.  X,  the  large  Silver  Medal  to,  for  a  Spring 
Bandage,  xxxv ;  his  Communication  respecting,  76. 

h; 

JIardy,  Mr.  W.,  the  large  Gold  Medal  and  Fifty  Guineas  to, 
for  a  detached  Clock  Escapement,  xxxvi ;  his  Communication 
respecting,  165. 

Harrtsouy  Mr.  A.,  the  smaller,  or  Isis  Silver  Medal  to,  for  a 
Parallel  Ruler,  xxxv ;  his  Communication  respecting,  45. 

Hart,  Miss^  the  Silver  Palette  to,  for  a  Chalk  Drawing,  xxxir. 

Henningy  Mr.  S.,  the  large  Silver  Medal  to,  for  Five  Intaglios, 

XXl^V. 

Hibhert,  Dr.  S.,  the  smaller,  or  Isis  Gold  Medal  to,  for  the  dis- 
covery of  Chromate  of  Irob  in  Shetland,  xxxiii ;  his  CommU'^ 
nication  respecting,  23. 

IJoldstoorth,  Esq.  M.  P.  A.  H.,  the  large  Silver  Medal  to,  for  an 
improved  Method  of  constructing  Roofs,  xxxvi ;  his  Com* 
munication  respecting,  62. 

Hookey^  Mr.'W.,  the  liirge Gold  Medal'to,  for  varitQUji  Jtnprove- 
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provemeoU  in  Naval  Architecture,  Xxxv;  hisCc^nmaDicatioA 
retpectingy  125. 

HugheSf  Mr.  R.  B.>  the  large  Silver  Medal  to,  for  a  C<^y  of  the 
Barberioi  Fauo,  xxxv. 

Hund^,  Miaa  G^  the  large  Silver  Medal  te»  for  a  Miniature, 

ZX3UV. 

Hylronuter,  the  amaller,  or  Isis  Silver  Medal,  and  Ten  Gui- 
neaa,  to  Mr.  H.  Stokes  for  a;  xxxiii. 


Ircmf  Chromate  of,  the  smaller,  or  Isb  Gold  Medal  to  Dr.  S. 
H3>berty  for  the  Discovery  of,  &c.,  zxxiiL 


JachoHt  Mr.  J.  G.,  the  Silver  Palette  to,  for  a  Landscape  in 
Waler  Colours,  xxxiv. 

Jamiesont  Mr.  K.,  the  large  Silver  Medal  to,  for  a  Marine 
Thermometer  Case,  xxxiii ;  his  Communical'ioa  reBpectiog, 
S«. 

JMriei  and  Halley^  Messrs.,  the  large  Silver  Medal  aiuJ  Fi% 
Guineas  to,  for  a  Blowing  Machine,  xxxv ;  their  Communica- 
tion respecting,  87. 

Jennings^  Mr.  H.  C,  the  large  Silver  Medal  to,  for  a  Mercurial 
Log  Glass,  xxxv ;  his  Communication  respecting,  1 15.. 

JohrUt  Mr.  W.,  the  smaller,  or  Isis  Silver  Medal  to,  for  a 
Drawing,  &c.,  xxxiii. 

Jonest  Mr.  E.,  the  smaller,  or  Isis  Silver  Medal  to,  for  an 
Architectural  Design,  xxxiv. 

Jardingt  Mr.  J.,  the  smaller,  or  Vulcan  Gold  Medal  to,  for  his 
improved  Construction  of  the  Ribs  of  Groined  Arches^  xxxv; 
his  Communication  respecting,  88. 

K. 

KeUey^  Mr.  R.,  the  Silver  Medallion  to,  for  an  Architectural 
Design,  xxxiv. 

Kennedy t  Mr.  J.,  the  Silver  Palette  to,  for  a  Drawing  in  Water 
Colours,  xxxiv. 

Kingi  Mr.  R.,  the  smaller,  or  Vulcan  Silver  Medal,  and  I^Wq 
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Gttiaeas  tq{  for  liis  improved  Method  of 'making  Anvils,  ilxxv  ' 
his  Communication  respecting,  78.         , 


JLoiMif,  the  b^e  Gold.  Medal  to  J«  Ridgway,.  Esq.,  for  reclaim* 
ing  Waste,  xxxiii ;  his  Communication  respecting,  15. 

List  ^  Contributing  Members,  u  . 

^•"    '  .     *  .      .  / 

Afoce,  Mr.  F.,  the  smaller,  or  Isis  Silver  Medal  to,  for  his  Re- 
storation of  the  Ilissus,  of  the  Elgin  Collection,  xxxv.    - 

Marbles,  resolution  respecting  bringing  the  British  into  general 

use,  xxxii. 

.  /   .   .  . 
Meckankst  Papers  in,  57  to.  185.  .  . 

ModeiSf  Machines,  ^c.  Catalogue  of,  219. 

Murray,  Miss  J*,  the  Silver  Palette  to,  for  a  Chalk  Drawing  of 
Figures,  xxxiii. 

O. 
Ogkers,  List  of^  appertaining  to  the  Society,  it. 

Opium,  Extract  of  a  Letter  from  John  Young,  Esq.,.on  the  Cul- 
ture and  Preparation  of,  in  Britain,  21. 

P. 

Paier^  Mr.  C.  W.,  the  smaller,  or  Isis  Silver  Medal  to,  for  a 
Portrait  in  OH,  xxxiv. 

Perkins t  Fairman  Sf  Heath,  Memn^  Thanks  oif  the  Sdciety  to, 
for  their  oflkr  of  communicating  to  the  Society  for  Puhlication 
certain  parts  of  their  SiderograMe  Process  for  multiplying 
Copies  of  Engravinffs,  particiuariy  with  a  view  to  the  Preven- 
tion of  Fofgeryi  and  thenr  Communication,  47.    .    - 

Perkins,  Mr.  J.,  the  large  Silver  Medal  to,  for  his  Methods  of 
Warminff  and  Ventilating  Roonos,  and  of  Ventilating  the 
Holds  of  Ship#,  80. 


'    ■  ^.  ■■  I . ,  the  large  Gold  Medal  to,    for    an   improved 
Ships'  Pun^p,  xxxv;  his  Communication  respecting^  106. 

the  smaller,  or  Vulcan  Gold  Medal  to,  for  a 


FoL  xxrciH.  (d) 
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Metfiod  df  (IreeiAg  Water  Wlitctt  flrdm  BaA  DV^ier  stif ; 
his  Cofflmimicadoo  retpeeting  109;  .  "^ 

PeMu\  Mr.  J.,  the  large  Silver  Medal  to,  for  ImproTemenU 
hi  Engfaie  Hose,  xxsr  ;  his  CommoDicaUon  respeeiiog,  102. 

Pering^  Mr.  VLy  the  lav]ge  Silver  Medal  to,  for  a  Mud  Boat, 
ss«v ;  hia  Comaranicalioii  respectltig,  117* 

Fstte  if  rff,  nqpers  b,  45  to  56. 

PssMimi s  oflered  faj  the  Society,  ti  to  xxxiL 

L  In  Amctctrtrtms. 

Ac9rm$^  for  having  set  the  greatest  fuaoti^  of  land 
with,  vi. 

Aakt  for  havhig  sown  or  set  the  greatest  qnanfitf  oflaDd 
with,  vii. 

Beam^  fot  die  earfy  cnltiin^ion  of,  rUt. 

Beeiy  Wax^  and  Honey ^  for  erecting  an  Apiaiy,  c<ni« 
taining  the  greatest  ^number  ^  lliv#s  i>r  Boxes 
stocked  with  Bees,  Ac.,  ziL 

But^rmdh  tat  the  bestand  dieifteat  melhodtf  presefr* 
iog,ix. 

GsMd^,  for  die  best  and  cheapeet  neOod  of  pie- 
serving,  x. 

OmrQt$^  Parm9$t  BteU,  or  Mtmgel  mtmk  forib 
best  and  cheapest  method  of  preaerva^  a* 

Cs/tfe^lbr  die  best  aapesimeate  m  staU  faeding,  «> 
ofJtodirfdl,vH^  «•''-«- -i 


method  of,  xi. 

— Pttmm^  for  ah  eHeotnal  nietiiojl.o^  xS. 

DjMffiV  MTuchine,  for  «n  invention  of  one  swenor  to  any 
nilherto  known,  ii.  7 
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XAni  (br  teylog  planted  the  greatest  number  of  tbe 
English^  vi. 

torai  Tremt  for  having  inclosed  and  pl^ntedi  orset  the 
^  greatest  number  of»  vii. 

FruU  Trees^  for  the  best  experiments  en  scraping  the 
bark  of,  xii. 

preventing  the  blight  oAj,   for  the   most 


effectual  method  ofy  xi« 

Gaming  Land  Jrtm  the  Sea^  £at  baying  .gained  the 
greatest  quantity  of,  x. 

Grass  Seeds,  for  raising  the  greatest  quantity  of,  ix. 

M^!^mHng  €^n  ifi^  Wei  Wieatk^rt  for  tbf  Mt  and 
cheapest  method  of,  x. 

Heoipf  for  having  sown. the  grfy|(ept  qq^^tity  of  hind 
witb»  ix. 

ImfTcnkig  Waste  Land^  for  the  most  satisfactory  account 
(9fil)ebe#t»^t}io)}ori  X. 

^   Irr^atum  of  Land,  for  the  cheapest  and  most  effectual 
method  of  raising  water  for  they  xi» 

Lgreh^  fyt  bftyipg  pl^t^  thii  grffitf st  number  of,  vit. 

MaMng  Meadoto  Hay  in  Wet  Weather^  for  the  best  and 
\  loethod  off  x« 


Mangel  Worzel,  foe  the  best  an4  cheapest^  inethod  of 
preservin|[i  ix. 

Jfoi»rv9»  for  the  most  satisfactory  set  of  exjperidients  to 
.i^er^in  the  con^arfitive  advantages  of,  ix. 

NomauJHr  Seedlinge^  fot  having  pbnted  the  greatesi 
nuipber  of,  vii. 

Odb,  ibr'  die  best  method  -of  rrising,  vi. 

— -«-  to  the  person  wh6  shail  have  raised  the  greatest 
nuimber  of,  vi. 

PaAng  inough^  C^  the  produelieB  ^  one  superior  t<>  any 
hitherto  knowUi  xi. 

(dt) 
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PiUiMpt,  for  the  I>e8t  and  che&pe^t  ndethad.of  pre- 
•frving,  IX.      * 

for  the  ciidtivatioQ  of  the  greatest  qaantity  of 


Itod  «ith»  IS. 

PlantatioiUf  for  the  most  effectual  and  least  expensive 
method  of  tecuritig  young,  viii. 

Poiatoei^for  the  cttIii?atioD  of  the  grjealest  qoantitj  of 
land  with,  ix. 

Preventing  the  Blight  on  Fruit  Trees  and  on  CuUnary 
PloMtSf  for  the  moft  eftctual  method  af»  >ii. 

Reaping  or  Mowing  Corn^  for  the  inventioD  of  aMachioe 
to  answer  the  purpose  of,  vfii. 

'i^eepf  for  having  protecteJI  the  greatest  number  of,  xiL 

■         for  the  best  and  most  effectual  method  of  curiog 
the.  foot  rot  in,  xii. 

«»—  for  the  most  effectual  method  of  curing  the  rot 

i—  for  the  most  effectual  method  of  prev^tiog  the 
III  effects  of  flies  on>  xii. 

Throihhg  Maehimey  for  the  inventioa  of  a^  zk 

Turnips^' for  the  beat  and'chcapestmeiKdd 'of  pre- 
serving, ix. 

Walnuts^  for  an  improved  mode  of  propagating  (be  sa- 
perior  varieiy  of»  viii. « 

Trees,  for  having  planted  the  greatest  nuiober 


•  '..      !  oft-Tin.. 

W%eaif  for  the  best  set  of  experiments/  to  be  Anro 
broad^i^^ast,  drilled,  and  dibbled,  Tiii. 

II.  Premiums  FOR  the  Advantage  of  the  fiiUTisH  Set- 
tlements IK  THE  East  Indies,  xxxi.  ^ 

Atmatto,  tor  the  importation  of  the  greatest,  qoaptity  of, 

Bhttugidpore  Co^on^  for  the  importation  of  the  greatest 
quantity  of,  xxxi. 
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IfuHa  Paper  far  Copper  Plate  Printing,  for  ^le  best  ac- 
count of  the  process  in  the  manufacture  of,  xxxL 

True  Cochineal,  for  the  importation  of  the  greatest 
quantity  pf>  xxxii. 

Ill*    PbKMIUMS    OFYSItRBO  '  FOB    THE  AdVANTAGB    OF   THB 

British  CoLONixSy  xxix  to  xxxi. 

Borer^  for  an  effiectoal  method  of  destroying  the  insect 
Gomtnonly  called  the»  xxix. 

E^irpating  the  Stumps  and  Roots  qf  Trees,  for,  the  best 
*         method  of,  xxxi. 

.   .      i^^smp,  for  the  culti?atioii  of|  Jn  LqvTer  Caoada«,  XXX. 

-for  the  cultivation  of,  in  Nova  Scotia  and  New 


■•'  -  •  "•  Brunswick,  xxx. 

. for  the  cultivation  of,  in  Upper  Canada,  xxx. 

fiwrthe  discovery,  of  a  Substitute  <t,  bzx. 

Kalijtir  Barilla,  for  the  cultivatioa  of  the  greatiest  quan- 
tity of|  xxix.  '  - 

Nutmegs,  for  the  greatest  quantity  of  mefdbantable, 
equal  to  those  imported  from  the  blands  of  the  East 
Indies,  xxix.      ... 

SSki  for  ihe  greatest  quantity  of^  proper  for  manufac- 
tures, Qot  less  than  one  hqndr^  pounds  weight,  pro- 
duced by  any  person  in  the  Isle  of  France,  Ceylon, 

.    or  Malta,  &c.,  xxx. . 

Wodfrom  New  South  WaleSf  for  the  importation  of  the 
greatest  quantity  of,  &c.,  xxxi. 

■  '    ■  for  the  production  of  the 

finest  sample    of,  superior   to    the  best  Saxon  or 
Spanish,  xxxi. 

IV.  PBBMIUMa  JUr  CHBMiaXBT,  DtXINO,  AKB  MurBBALOOTi 

xiii  to  xix. 

Add,  Sulphuric,  from  Sulphur,  vMout  the  me  of  Nitric 
Soft,  for  the. preparatioii  of  the  largest  quantity  of,  xiv* 
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Ibr  tho  uie  of,  x¥u 

Brti*,  te  II  mecbod  of  Bakk^  xiv* 
Britiik  ImtigOf  for  a  pvepartkUdfi  o^  xn 

Otndlit,  ftr  bo  edoftiottiM  taode  oT  ftaMMU^  «^od^- 
wise  pirepiriog  Tallow,  xtiti* 

Cp«{  G^  foe  tlie  diseorarjr  of  t|i^  dieapeil  method 
of  purifying  the  ioflammable  Gat  procured  from 
CoalpZiU. 

Confjerjf^m  the  ori^  tor  a  tnetliod  df  'separating,  pari- 
-  t^ag  and  rcfiniog^  zif . ' 

CMmi  Cbrt,  fo  a  prepwatioa  M  tf  gv6t^  dolour  for 

printbg,  XT. 
»  for  apreparaaonofaSfidSlahiforjZr. 

Cmwn  Gkusi  fo^  making  Cvown  or  Window  Glm 
equaOjr  tratispareot,  and  as  free  from  blue  and  green 
cotevailhoMslOarMaB.6ll0evaur4 - 

Chipjibi, improved  Eanbenwarev  foraproM»te  lu- 
nu&ctunng,  xi?. 

iJlye&iflr  fiitt  or  WooOen^  tot  Cbe  dfttofetyvof  f  foperwr 
method  of^  av. 

■  a»/A  Ziu^  Xoi^  fora  proeeii^,1t^. 

■^r  Saat  or  Woolf  for  a  black  djr^for,  xy. 
Eartiavujate,  for  glazing  without  ILead  or  Arseoid  xir. 

JKji/  G/iotf,  for  making,  free  frotn  Telnt,  and  as  denseand 
transparent  as  the  best  now  in  use,  and  quite£tfprtbe 
ptur|»osiM  of  Optidkhii,  ±t. 

Ocf,  for  the  disoovegr  of  the  dieapest  method^  pon- 
fyiog  Co^,  xiii» 

CSw,  for  the  making  of  Crl^fn  Hit  mniam  Glm, 
eaually  transparent,  andaslree  from  Uussadgnen 
wAbttr  as  dm  btak  Gmma  ^Stftl*,  •wiv^ 

—  for  the  making  Hint  Glass  free  from  yeini,  «n^ 
^  as  deiue  and  tsanaparent  as  the  hjest  oow  la  «^  ^ 
quite  fit  for  the  pu^[»ose<  o^plioiate,  tw 


Digitized  by 


Googk 


of  a,  XT. 

Midcuj^   for  ite  puUiealioa  of  the  NutAiriff  of  any 
County  in  .the  United  Kingdom^  xix, 

In^dSU^  JM$  for  a  auparior  metbod  of  nuridng,  x?iiit 

/d^  fi>r  a  s^pemlr  matbod  of  making  indelibla^  i(viit« 

•p*   for  the  beat  ooaQposition  far  printing,  xvili, 

*-   for  the  best  compositioii  fbr  Copper  Plate  Printing, 
xviii. 

Irelandf  for  the  completion  and  irablicatiaa  of  the 
tnost  accurate  Minenilogical  Map  of,  xt^* 

Iran,  for  making  the  gr/eatest  quantity  of  Fine  Bar,  xiii. 

•-T^  iohn^gM,  &r  •  aJieap  .«omj^^ 
la  me,  fpr  the  preaenration  of,  from  rn«t»  xTii, 

Lac  Vamiskf  for  the  production  of  a  colourleMy  xvi- 

Leaiker  Water  Prodft  for  a  foperior  mefhad  of  ren- 
dering, xviii. 

JMhographif,  for  the  diicovery  of  a  quarry  of  ttontf 
aritlio  Great  Britain  or  Ireland,  fit  w  im  purposes 
of,  xix. 

Mapju  for  the  completipn  and  pubiicatioi^  of  the  best 
MRneral^icid  County,  xix. 

Mineralogical  Coutdy  Maps,  for  the  completion  and 
pubfieafion  t^  the  best,  »x. 

Map  of  Ireland,  for  the  completion  and 

ptftBcation  of  the  most  aecurate,  xix. 

Mapff  Skmiland,  far  4h^  coiiipletion  and 


publication  of  the  most  accurate* 

MMb/ftr  tlie  t^ieapest,  «ioat  easy,  and  aleelusl  method 
ei  pre? enting  the  destructive  effects  occasioned  by, 

ikiimiltlMtiht^M  ita  piiUiMfiQB  tf,  itf  #py  County 
in  tha  United  KiQplmi|.«isu 
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2Ataff,  for  the  prepartdon  of  9tij  MttSmcf  tftSufbjf 


XMW* 


Oijkr  Ckronamaen  and  tVmtehe9^  for  tqpeiior,  xriiL 

Om,  fertheoMMt  e&ctual  metiiod  of  pnrv«atiiig  tbe 
iU  cSboU  of  smelting^  xiii. 

Brnd^  for  the  best  white  substi^ite  for  the  basii  of,  xvL 

<^i—  for  the  prodnclioii  of  a  Permaoeiit  White  for  the 
mat  of  Artiitti  Z¥v 

fer  a  tubidtate  for  Lead,  XTi. 

SeeAvf  regOMes,  for  the  bM  oMOiodo^ 

SdW  Prm}uums  Jrom  bectnfung  Randdnf 
» lor  the  diMoveiy  of  a  method  of,  xrii. 

fSqporatMo  ^  jTffa,  for  the  largtet,  xtH.' 


JC<rfl^w>al»  for  a  aatisfiictorj  process  ifer  prepin(» 
^^  Shmjar  Caltm  Cbih^  for  a  preparatioD  of  a,  xr. 


J  .    S^rf  ^wiisoi^^osi  beoomimg  Rancuior  Rua^,  fortfae 

\  ^imwcij  of  die  best,  cheapest,  andmost  eScKWtt 

of  preservh^  xrn. 


StmAfit^mFmmSjilmaiwu^  for  thogiMlattqanlrtr 
of  XwpeaiHie  uOH^  xvu* 

<^uUMi^  fcr  the  oo^letioa  and  piiUicatioo  oftbenotf 
M  L— aaa  3ilagtaiMyf,al  Miy  of,  xi»> 


SMtk;  fcrtlK  hottvadcMiest  means,  superior  to  «i^ 
»f<r  WibK  the  pohiBc,  of  piti mt^ 


bpiM^  fa  dtt  £somrr  of  a  foity  o(;  m 
Ar^sBMhodof  iaomsnff^  xiS. 


j^MKiT  ^>  Ldii««T»l|^  farUedfaootcrrof  a9«f7<>^ 
j^i^  vMa^eStBriMhiorlTClaaditfsrlhepv^ 
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TaU0f»  i?a«4br9  Sot  a  meflM^  pr|u|rdewog»  or^KhcrwiM 
prepariog,  to  be  afforded  at  a  less  expense  than  those 
nune  with  Spemaoetiy  xviii. 

Tan,  for  a  preparatioD  of,  xvii, 

Tor^'for  the  invention  of  a  substitute  for,  xvi. 

Timber^  for  discovering  the  cause  of  the  Dry-Rot  in,  and 
disclosing  a  certain  method  of  prevention  in,  xvii, 

Turpentinejrom  the  Scotch  Fir^  or  Pinus  S^hestris,  for 
the  greatest  quantity  of,  xviL 

Ultramarine,  for  the  preparation  of  an  artificial^  xvi. 

•Vamidh  for  the  productien  of  a  colourless,  xvi. 
V^ektbks,  for  the  best  tnetbod  of  preserving  seeds  of» 


xvu. 


White  Subgtance^  the  Bans  of  Paint,  for  the  best,  xvi. 

Whale  or  Seal  Oily  for  an  effectual  method  of  purifying, 
«  xviEi.  •'   ; 

Wrought  Iron  from   Rusty  for  a  cheap  composition 
superior  to  those  in  use,  for  pMerving,  xvii. 


y«    Premiums   offered  for   the    Advantage  of  the 
Coiiho^RCK  OF  THE  Ukited  EMPIRE^  x^:viii  to  xxix. 

•    HerringSy  for  curing  the  greatest  quantity  of  white,  xxviii. 
I       '     '  Exporting  Britishy  Curedy^readam  for,  xxviii. 

Madcard^  for  curing  the  greatest  quanti^  of,  xxix. 

Oily  for  manufacturing  the  greatest  quantity  of,  from 
Pofpoises,  xxviii. 

Potfoisesy  for  manufocturing  the  greatest  quantity  of 
oil  from,  xxviii. 


for  taking  the  greatest  number  of,  xx^. 


Whaksy  for  takioj^  the  greelest  numbtf  of,  witib  the  Gun 
H«rpooD,  xxviii*  
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Vf.  T^oMtma  It  VAmMctimn,  xx»f»stt. 

Otf-Gv^,  for  a  diiooftiy  «r  *e  test  ffieihi4<of  anou- 
facturiogy  zxit. 

CkintM  Patiems  Jhr  Calico  Printers^  frr  the  bert 
ongmali  xxir. 

CUihfrom  rfop-Stath,  NettUt^  ^c,  for  the  prodacdon 
of  the  greatest  qaantiiy  of,  xtm. 

Copper  ttaie  PaHirnt^  for  the  be$t,  xx\v. 

Ghveh  for  ntkiDg  known  a  procesa  equal  to  that  of  the 
French,  for  preparing,  dying,  and  BniAhmg  xfte  skioi 
for,  xxir. 

Hoitjbr  Pki^Bngmeif  BwAmm$^  S^^  fbr  dit  ioTen- 
tion  of  a  method  of  makiog,  xxir. 

J^cfirfwrnBrnn  VigtMU  SttitUmcgg^  ibr  t(ie  gretteit 
quantity  of  good  and  meful,  xxiiL 

•— —  for  the  difcorerjr  of  a  method  of  mifciog  traop 
parent,  xxiT. 

Sheep\  WM^  ftr  the  aale  <if  Ae  fcigeift  ipantitj  of 
Merino,  or  such  wool  as  will  answer  the  same  por* 
pose,  &€.,  xxiii. 

'Tkmaijbt  Xaos,  far  iinmiiig  or  idiaBovefw^Aflietbod 
of  manufacturing,  xxt. 

'Transparwt  Paper,  fbr  «  method  of  unking  from  tbe 


WidUJbr  Candles,  for  the  most  satis&ctorjr  result  of 
experimenls  to  determine  the  faeift  tUdoiefis  of 
cotton  for,  xxiii. 

m^^^for  LampSf  fat  a  method  aof  maanfiHStwriBg  hop- 
atalks,  fit  for  the  purpose  of  supplying  the  place  ot 
ootloafis%.xxii^ 

VIL  -PaxiuuMa  im  Mbchanicsi,  xxTtoxxTiU. 

Carriaget,  for  the  invention  and  production  of  a  method 
'  «o  prwoat  4uioidM«i  (fr«m  hoiaos  6(U»g  ^b  two- 
wheeled,  xxviL  ...  <>;   *  — • 
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Ceackiit  for  the  Invfotioa  tpd  ,4i wnnqgr  of  p  method  of 
preventing  accidents  from  Stage^.zxTk 

rCoalSf  OrCf  8fc.  Sfc.^  for  the  invention  of  a  Maehine  for 
raising,  z^v. 

Family  MiU^  for  the  invention  of  the  best  constructed, 
xxv% 

J^fVe^  fof  the  best  and  most  efectual  method  of  extin- 
guishing, xxvi. 

Gunp&coi^  MiUs^  fbirio  eonfttructtug,  bb  to  pretent  isfx- 
pioiion  itt»  XXV. 

H^sUt^  BAomihr  tfe  ftifpei^  t^Mm^fiMMi^  (or  the 
invention  anddiscoveqr  of «  eupei<ior  ikielhod  of,  xxvi* 

Improved  VeittUaHffny  fbf  the  disttivery  oF  a  tnethod,  su- 
perior to  any  now  known  or  used,  xxvi. 

MSI  for  Grinding  Com,  for  the  invention  of  a  Portable, 

iietdl^,  fbr  the  tevetititm  fttid  lprt>d«kctIo<i  of  liinode  of 
preyeif ting  the  pr^udicial  emots  to .  the  j>eraon8  em- 
ployed in  pointing,  xxvii. 

Oven^  for  the  invention  of  a  portable,  sxv. 

Mmdi^  ike  Sbdi»  ^  Pimm  ^l*  Jlove  tm^  under 
Water^  for  a  cheap  and  portable  drag  for«  xxvii. 

Roads f  for  the  most  effectual  and  cheapest  method  of  im- 
prtt^g  turtle  ind  'dthtthy  mcn^k 

RodsSf  for  n  mcireiiniikle,  «afe^-ohi!ii|^«BA«iq^editiou8 
method  of  boring  and  blasting,  ixvu 

Screi»,  Coit  producing  an  original,  xxviii. 

Sieam  Engines  and  other  covered  Boilef^s^  for  a  method 
of  preventing  explolldn  iii,  jtXvfi*  -    > 

V^Hafum,  tor  the  ))h)dift'tion  of  a  mode  of  nerinanently 
ventilating  apartments  in  Hospitals,  ^Orxliouses,  &c« 
HKipevier  i#  a<qr  now  4n6whi>r^(used,  «»4 


of  Coal  Mines,  xxvi. 
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WaOwitg'Whetly  or  Cntne^  for  the  inrenliooof  an  iio- 
prored)  xxv* 

Watery  for  a  Machine  for  raising,  on  a  better,  cheaper, 
aii4  more  simple  construcefon'^iMA  %iiy  Jadierto 
Imowo,  xxvi. 

— ^—  for  the  inreotion  and  produetion  of  a  siipeiioi, 
cheptps  ar^d  Portable  Dr^^  for  .raisiD|^  thel^ei^f 
Persons  sunk  under,  xxvii. 

yill.    PaxMiuMs  nr  Polite  Arts,  xx  to.xxii. 

AnaUnmical  Models^  premiums  for,  xxi. 

ArekiUetmnd  Daigmt  premtmns  fof  tba  test  ior^toaifir 
a  Natioaal  MuaBOfflt  zxL 

•    4Hti^  ONifortcKir  pceBUUmsforyXx*. 

Conditiomt  m,  xxii. 

Dramngtjwm  Sculpture^  for  the  best  finishe^^^xx. 

JEiigravb^qfaPortraUtkitxyi^p^t^B^^ 

X w  Wood  or  Metal  Blocks,  Ibr  the  best)  tul 

■  ■    '■  '    '    on  Stedf  Wtibebest  spebioM^  Toa^ 


Etching  of  a  Landscape,  for  the  best  frei^  xxi. 

-  iifan  Hiitortcal  Si^ject,  for  the  best  free,  xxi- 

Gentlemen  or  Ladies,  honorary  premiums  for,  xx. 

Historical  Engravings,  for  the  best  ^nL^bed^  i^ 
LandseafeEngrenings,  for  the  betit  fiaished,xxi. 
Lithographif,  for  the  best  specimen  of  the  M  of,  xxu. 

Medal  Die  Engraving,  for  the  best,  xxii. 
Afot&bi  preimms  for,  xxi. 

Paintings  and  Dravdngs  by  Artists  and  ^hers,Y^'^ 
for,  XX. 

•  or  Drefodngs  4y  Qe^alemen  or  Ladies,  hopO" 
rary  premiums  for,  XX. 
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Paintings  or  Dramngi.  hf  the  IMUif^f  |i(»QOfilry  ptd^ 
miamfffor,  XX. 

Perspective  Drandngs,  premium  for  the  best,  xxi. 

JPreAufgf  lV{r.  6^  the  Silver  Palette  to»  for  a  Chalk  Drawings ' 
.  xxxiv. 

JPneisevU^  received  i^  the  Socieiy^  211  to  217.. 

JPrior^  Mr;  J(,  tiie  large  Silver  Medal  and  Twenty  Guinea;,  -for 
the  Stf  ikiiig  part  of  a  Clock,  xxx? ;  his  communicatioQ  t^ 
apectiDg/  5§  to  61 . 


Midgwa^f  J.,  Esif^  the  birge  Gold  Medal  to,  for  reclainfing 
Waste  Land,  xxxiii ;  bis  Communication  respecting^  15  to  20. 

Roie^  Mr*  J*,  the  sfHaller,  or  Isis  Gold  MeiSat'to,  f^rhisim- 
pi'oved  6la2e  for  Piircdain,  xxxjii ;  his  ColbmopiCation  r^ 
apecting  42  to  44. 

Ross^  ]^.  ^•^th.e  smaller,  o^Isis.Gold  Medal  to^  for  a  Portrait 
of  a  Lady,  in  Water  Coloucs,  xxxtii. 

Moss,  Miss  M.«  the  Silver  Palette  to^  for  Portraits  in  Water 
Coloiirst  xuiv.         ..  .  ,  - 

RusseUt  Mr*,  additional  description  of  bis  appticattoo  of  Mr. 
Bramah*s  Lock  for  locking  Li^or  Cocks,  205  (see  Vol* 
xxxvitj* 

s.'.-  •  .       -  .        -     '     ' 

Soy,  Mr.  F.,  the  large  Silver  Medal  to,  for  two  Heads  in  Co- 
loured Craynnsy  xxkiv.  - 

Setndan  Mr.  W.,  the  amaHer,  orlais  GMd  Medal  to,  for  a  Mo- 
del Groupi'xxxSv. 

Skinn^y  Mr.  J.,  the  leaser,  or  Vulcan  Silver  Medal  and  Ten 
Guineas  to,  foi'a  Machine' for  Sweeping  Chimnles,  xxxv;^hia 
Communication  respecting,  73  to  75. 

Shus^  Mr.  H.  C«t  |he  large  Silver  Medal  to,  for  a  Portrait  in 
Oil,  xxxiv. 

SmUh,  Miss  H.  S.,  the  large- Silver  Medal  to,  for  a  Drawing  in 
Indian  Ink,  xxxiii. 
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*riKA^ilf*X,  dM  Milkiv  or  V«)0M  SOm  IbiUiBdRve 
GiiiiiMs  tOt  for  ao  ImproTed  UmbrtUii  xxz?;  hit  Cottao- 
nicatioii  retpecUng  72. 

SmUk,  Mr.  W.  J.,  the  l«rg«  Sn^er  Medal  to,  for  a  Pen  and  lok 
Dnviog,  itc^  zxxlH. 

Stodl,  Captam  G.  F.»  the  smaller,  or  Volcaa  Gold  Meda^  to,fv 
an  Apparatofl  for  the  use  of  those  who  have  lost  an  Ano, 
xxzv ;  his  CpwmnnicatkMi  assyaclttg,  Ml  t^lM^ 


Bifkeni^  Miss,  the  smaDer,  or  Isis  Silver  M^dal  U>,  fora  Fbr- 
tiait  in  Oil,  zxxiiL 

Sroiet ,  Mr.  H.,  the  smaller,  or  Isis  Silver  Medal  and  Ten  Goi- 
naas  to,  for  a  Hydrometer,  xxziii ;  his  Communicab'oa  l^ 
qpaotiag,  87  to  SI. 

AHcifaaif,  Miss  IV.,  the  smaUer,  or  Isis  SUver  Medal  to,  for  i 
Dftwiag,  ftc^  MsiU^ 

Jkm-DM,  tha  kife  SUvar  Medal  to  Mr.GMlEth  DaTieslWa, 
xzxr. 

Mtrnglimmtt.  oontaiaiaff  Letter  fi^om  Dr.  T.  toung,  respeedBg 
Mr.  J.  Alhm's  MatBeroatical  Dividiag  £ngiiie«T-IUrareac0 
to  Mr.  W.  Bremoer's  Instrument  for  the  fixtirpadon  of 
Mypi  f  VeL  ssmJ^^To  Mr.  Jon.  Dickson's  method  of  p 
pelTiDg  Steam  BoaU  ^Fo/.i»mb;.-*AddiiiaBirDesm^ 
of  Mr.  Russell's  application  of  Mr.  Bnudah's Lock  for  loenf 
Uquor  CockSf  903  to  2 10. 

Tovbr,  Mr.  fi^  the  smaller,  or  Isis  Silver  Medal  tO|  for « 
Architectural  Design,  xxxiv. 

Theed,  Mr.  W.,  tha  Silvar  Fklettat%.fiir  A^JEi^lfeof  ^^ 
zxxv. 

Thermometer  Case,  the  hrge  Silver  Medal  (9  Mr.  JLiM««i"^ 
for  a  Marine,  xxxiit. 

'TfiursfQn,  Mr,  J.  C^  «  Sijver  Patotte  tQ,  6«  »  Chrft  Diawing^ 
xxxiv. 

Trengrouee,  Mr.  H.,  the  large  Silver  Medal  and  TWr^  C«j»f 
to,  for  an  Apparatus  for  saving  lives  in  case  of  Supr^W 
xxxvi ;  his  Commnnication  respecting  161  to  1^5* 

Turner,  Mr.  R.,  the  large  gHver  Medd  to^  for  ftHdilP^'** 
&C.,  xxxiiL 
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.JVni^,  MiM,  Uie  Silfer   Takue  to»  for  a  Ckidk  DnwlDg, 

V. 

Vafsart  Miss  L.  Cy  tlie  large  Sil?er  Medal  to,  for  a  Minwture, 
xxxiv. 

'VcntUatins  and  Warming  Rooms,  and  Ventilating  the  Holds  of 
ShipSf  the  iai]ge  Silver  Aledal  to  Mr.  Jacob  Perkins,  for  his 
methods  of,  80. 

W. 

Waits,  Mr.  W.,  the  lai|[e  Silyer  Medal  tq^for  a  Portrait  in  Oil, 
xxaiv. 

WeUs,  Mr.  T.  J.,  the  smaller,  or  Isis  Silver  Medal  to,  for  the 
Head  of  Christ,  xxxr* 

White,  H.  H.,  Esq.,  the  smaller,  or  Isis  Silver  Medal  to,  for  a 
Chalk  Drawing,  xxxiv« 

White,  Mr.  J.,  Five  Guineas  to,  for  a  Double  Door  Spring, 
XXXV ;  his  Communication  reiqpiecting,  70> 

WiUiamSf  Mr.  P.,  the  large  Silver  Medfd  to,  for  a  Landscape  in 
Wa^r  Colours,  xxxiiL 

Wincles,  Mr.  H.,  the  sinaller,  or  Isis  Siher  Medal  to,  for  a  Pen 
and  Ink  Drawifig»  xxxiiL 

Winn,  Miss,  the  Silver  JPalette  to,  for  a  Drawing  in  Water  Co» 
lours,  xxxtv. 

Wood,  Mr.  J.,  the  large  Silver  Medal  to,  for  a  Chalk  Drawings 
xxxiv. 

Woodyear,  Miss  A.,  the  smaller,  or  lA  SHver  Medal  to^  for  w 
Drawing,  xxxiii. 

Wyon,  Mr.  J.,  the  smaller,  or  Isis  Silver  Medal  to,  for  a  Head 
Ui  Mbiatnre,  xxxv. 

Wym,  Mr.  Wm.,  the  first  Gold  Medal  to,  for  the  Dies  of  the 
new  larse  Medal  of  the  Society,  deseed  and  executed  bj 
him,  and  presented  by  him  to  the  Society,  xxxiii. 

Y. 

Young,  John^  Esq.,  Extract  of  a  Letter  from,  on  the  Culture 
and  pre^ratfon  of  Opium  in  Britain,  81. 
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ERRATA  AND  CORRIGENDA  IN  VOL.  XXXVII. 


Page   87,  line   1,  for  A^  read  C. 

118,  ^  16,  for  XVIII^  read  XIX. 

—  19,  for  XIX.  read  XVIII. 

—  21,  for  XIX,  read  XF/JJ, 
-— -  12S   —  11,  for  tYiner,  read  oilier. 

— -  14<,  for  outer,  read  tnit^r* 

—  18,  for  XIX,  read  XFJ/J, 

—  19,  for  XVIII,  read  XIX. 
-i— *  155,  —  S4f,  for  0,  read  0, 

—  177,  —  12  and  17,  for  j?,  read  q. 
180,  —  5  and  14,  for  *,  ready: 

—  16,  for  ¥  V,  read  «  v. 


N.  B.  It  is  recommended  to  detach  this  list  of  errata  from 
the  present  Volmne,  and  to  place  it  in  that  to  which  it  refers. 


^AP  9  8    19lf 
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